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HE mass production of Fractional Horsepower Gears has been 

a highly developed specialty of ours for more than 30 years! 
Small Gears of every conceivable type. . made from many dif- 
ferent materials for practically all known purposes. . flow from 
our modern machines by the thousands. Each one measures up to 
rigid high standards of uniform accuracy. Each one undergoes a 
series of tests that insure smooth, satisfactory performance and 
long life. Each one is handled with extreme care from one oper- 
ation to another to safeguard its fine quality. If Small Gears form 
a component in the product you make, by 
all means entrust the job to our competent 


SEND TODAY FOR FREE G.S. CATALOG- staff. Decide to test the speed and efficiency 
BULLETIN DESCRIBING MANY DIFFERENT = of economical G:S. service. 


BAIR Specialties 


FRACTIONAL HOR. 
¢ 






Spurs + Spirals + Helicals + Bevels - Internals - Worm Gearing - Racks - Thread Grinding 
tig 2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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Qemized Qndex 


Classified for convenience when studying specific design problems 


Design and Calculations 


Design innovations in yarn spinner, 
Edit. 108-110 

Engine for operation without lubri- 
cant, Edit. 94 

Fatigue-test data, Edit. 115-117, 158, 
160, 162 

Finishes for machine parts, Edit. 
125-128 

Glass-reinforced plastic parts, Edit. 
103-107, 156 

Interferometer, optical, Edit. 95 

Intermittent mechanisms (data 
sheet), Edit. 135-138 

Micrometer, electric, Edit. 95 

Permanent magnets, Edit. 111-114 

Predesign research, Edit. 96-102 

Roll feed, Edit. 131 

Spring, variabe resistance, for meas- 
uring deflection, Edit. 93 

Steel, selecting, Edit. 87-92, 152, 154 

Vibration, elimination of, Edit. 118- 
124 


Engineering Department 
Equipment, Edit. 146; Adv. 29, 147, 
385 


Instruments, Edit. 146 

Supplies, Adv. 153, 162, 291, 376, 383, 
388 

Testing equipment, Edit. 115-117, 158, 
160, 162; Adv. 360 


Finishes 


Protective coatings, Edit. 125-128 
Wrinkle, Edit. 128; Adv. 185 


Materials 


‘DIRECTORY OF MATERIALS (See 


Contents Page 224) 


Adhesives, Edit. 143 

Aluminum alloys, Adv. 190-191 

Bearing metal, Adv. 319, 338 

Brass and bronze, Adv. 202, 206 

Carbides, cemented, Adv. 298, 302 

Carbon-graphite, Adv. 214 

Ceramics, Adv. 329 

ys plated metals, Adv. 311, 

Copper alloys, Adv. 221-222, 296, 328 

Felt, Adv. 198 

Magnesium alloys, Adv. 312, 325, 334 

Molybdenum alloys, Adv. 306 

Nickel alloys, Adv. 199, 209, 305 

Plastics, Edit. 103-107, 156, 134; Adv. 
195, 210, 331-332 

Rubber and synthetics, Edit. 144; 
Adv. 188, 327 

Sandwich, Adv. 200 

Silicones, Adv. 152 

Steel, Edit. 87-92, 152, 154; Adv. 83, 
192-193, 205, 293, 317 

Steel, stainless, Edit. 154; Adv. 309 


Parts 


Adsorbers, Edit. 141 
Bearings: 
Ball, Edit. 139; Adv. 6, 172, 344, 
377, 403 
Roller, Adv. 8, 177, 343, 351, back 
cover 
Sleeve, Adv. 161, 188, 197, 220, 291, 
301, 323, 334, 340 
Bellows, Adv. 16 
Belts, Adv. 22, 155, 314, 372 
Brushes, Adv. 46 
Brushes, carbon, Adv. 216, 405 
Bushings, Adv. 387 
Carbon parts, Adv. 318 
Castings: 
Centrifugal, Adv. 299, 328 
Die, Adv. 186 
Investment, Adv. 217, 320 
Sand, Edit. 168; Adv. 194, 207, 300, 
313, 326, 339, 341-342 
Chains: 
Conveyor, Adv. 35 
Roller, Edit. 134; Adv. 67, 72, 345 
Transmission, Adv. 13, 34 
Clutches, Edit. 139, 142, 143; Adv. 
352, 365, 373, 395, 401 
Collars, Adv. 409 
Controls (see Electric controls) 
Conveyors, Adv. 389 
Counters, Adv. 363, 401 
Couplings, Adv. 43, 364, 391, 397 
Diaphragms, Edit. 140 
Electric accessories, Edit. 142; Adv. 
164, 218, 389 
Electric controls: 
Control assemblies, Edit. 140; Adv. 
74-75, 175, 367 
Electronic, Edit. 95 
Rectifiers, Adv. 353 
Relays, Edit..140, 142; Adv. 17, 378 
Resistors, Edit. 143; Adv. 166 
Rheostats, Adv. 167 
Starters, Edit. 141; Adv. 355, 356, 
371 
Switches, Edit. 141, 142; Adv. in- 
side front cover, 18, 69, 170, 384 
Thermostats, Adv. 368 
— Edit. 143; Adv. 156, 160, 
180 
Transformers, Adv. 396 
Electric insulation, Edit. 139 
Electric motors, Edit. 140; Adv. 11, 
20-21, 25, 36, 45, 48-49, 52, 57, 66, 
76, 79, 85, 86, 165, 179, 386, 390, 
393, 398, 401, 407, 411, inside 
back cover 
Engines, Adv. 385, 392, 394, 402 
Fans and blowers, Adv. 157 
Fastenings: 
Blind, Adv. 10, 176 
— Adv. 1, 65, 73, 151, 384, 
401 
Nuts, bolts, screws, Adv. 40, 42, 
54-55, 56, 60, 78, 80-81, 145, 174, 
182, 354, 394, 407, 412 
Rivets, Edit. 144; Adv. 388 
Filters, Adv. 41, 386 
Fittings, Adv. 12, 84, 173, 346 
Forgings, Adv. 184, 326, 339 


Gages, pressure, etc. (see Instru- 
ments), Adv. 361, 397 

Gears, Adv. 4, 5, 19, 174, 316, 350, 
370, 384, 388, 395 

Heat exchangers, Adv. 366 

Hose (see Tubing) 

Hydraulic and pneumatic equipment: 
Cylinders, Adv. 38, 70, 390, 403 
Motors, Adv. 369 
Power units, Adv. 393 
Pumps, Adv. 28, 39, 168, 389 
Systems, Adv. 50 
Valves, Edit. 142, 143; Adv. 26, 

178, 357 

Instruments, Adv. 68 

Insulation, Edit. 142 

Joints, Adv. 393, 347 

Lubrication and equipment, Edit. 139, 

141; Adv. 23, 149, 394 

Machined parts, Adv. 176 

Magnetos, Adv. 15, 44 

Magnets, Edit. 111-114; Adv. 375 

Micrometers, Edit. 144 

Motors (see Electric motors) 

Mountings, rubber, Edit. 139; Adv. 33 

Piping and equipment, Adv. 30 

Plastic parts, Adv. 328 

Pneumatic equipment (see Hydraulic 

and pneumatic) 
Powder-metal parts, Adv. 203, 337 
Pulleys and sheaves, Adv. 77, 411 
Pumps (see also Hydraulic and pneu- 
matic), Edit. 144; Adv. 159, 403 
405, 406, 409 

Rings, Adv. 169, 171, 219 

Rubber and synthetic parts, 
208, 297, 308 

Seals, packings, gaskets, Edit. 143; 
Adv. 2, 47, 64, 163, 181, 204, 215, 
295, 349, 362, 383, 395 
Shafts, flexible, Adv. 382, 395, 396 
Sheet-metal parts, Adv. 382, 407 
Shims, Adv. 387 
Speed reducers, Adv. 51, 71, 348, 381, 
386, 398, 400 

Spindles, Adv. 24 

Springs, Edit. 93; Adv. 32, 154, 402, 
405 

Stampings, Adv. 358 

Transmissions variable speed, Adv. 9, 
61, 62-63, 158, 397 

Tubing: 

Flexible, Edit. 140; Adv 31, 58, 400 
Metallic, Adv. 187, 303, 321, 322, 
326, 333, 336 
Universal joints, Adv. 391, 392 
Valves (see also Hydraulic and pneu- 
matic), Edit. 139, 141, 144; Adv. 
14, 387, 390 
Weldments and equipment, Adv. 196, 
211, 212, 307, 324 

Wheels and casters, Adv. 392 

Wire and wire products, Adv. 304 

Wire, electric, Adv. 59 


Production 
Balancing, Adv. 27, 396 
Grinding, Adv. 359, 400 
Machines, special, Adv. 37, 53, 213, 
385 
Soldering, Edit. 134 


Adv. 
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WITH 


LINK-BELT 


BALL AND ROLLER 


BEARINGS /t's 


Users everywhere are putting their 
big ‘‘O.K."’ on the operation of 
Link-Belt Ball and Roller Bearings. 


And they report smoother opera- 







tion of machines equipped with 
these dependable, precision-built 
bearing units. 

There's a complete line—mounted and 
unmounted—from which to choose the 
bearing to fit your job. 

Our experienced engineers will be glad to 
help solve your bearing problems. Once you 

install Link-Belt Ball and Roller Bearings, you 


too will enthusiastically say, “Operation O.K."’. 


11,149 


LINK-BELT 


SEND 
FOR 


BALL AND ROLLER 
CATALOGS 
a BEARINGS 


Indianapolis 6, Indiana 
Stocks in Principal Trading Areas 
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You are well aware of the many advantages of 
using standard component parts in machines, 
appliances and structures. When you fasten 
parts together with Fasteners you can usually 
find standard items that exactly fit your needs, 
and that can be obtained interchangeably from 
any one of a dozen manufacturers, with positive 
assurance of accurate fit. Sometimes a slight 
alteration in your design will permit the use of 
a standard fastener, rather than a minor varia- 
tion from the standard—and you benefit in 


many ways by the change. 
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ditterent 


styles, sizes and types 
of STANDARD Fasteners 


More and more, engineers, designers and 


manufacturers realize that the dependable, 
predictable performance of Fasteners means 
greatest satisfaction and economy. Being mass- 
produced, they are low in cost; being accurately 
made from known materials by familiar manu- 
facturing methods, they are reliable. 

For dependable and economical joints and 


connections, use Bolts, Nuts, Screws and Rivets! 


AMERICAN INSTITUTE OF BOLT, NUT AND RIVET MANUFACTURERS 


1550 Hanna Building - 


Cleveland 15, Ohio - » Pes 
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IMPLIFYING spare parts supply and mainte- 
nance for industrial engines used by the 
Army, Navy and Air Force has been undertaken 
by the Munitions Board. Its committee is com- 
posed of ten representative executives of the 
industrial engine industry as part of its overall 
program of simplification of equipment used by 
the three services. 


ATOMIC PLANTS probably will create more 
nuclear fuel than they use while generating 
power. Atomic reactors yield heat energy when 
nuclei of atoms of uranium 235 are split. At 
the same time nuclei of uranium 238 are trans- 
muted to plutonium which is also capable of 
yielding energy and can be used as nuclear fuel 
itself. 


SYNCHROTRON atom smasher for nuclear 
research is being built by General Electric for 
Queens University, Canada. A 70-million volt 
unit, it will be modeled after a machine being 
used in the G-E research laboratory. 


PEAK of mechanical invention in this coun- 
try and Europe occurred between 1850 and 1875, 
according to Pitirim Sorokin of Harvard. Soro- 
kin has in mind the number as well as the orig- 
inality of inventions. The prolific development 
of electricaf and mechanical devices in recent 
years has been almost wholly the exploiting of 
older inventions. 


MACHINE TOOL exhibition in Britain is the 
first since 1934, showing the products of more 
than 230 firms. Indications are that British out- 
put for the current year will exceed $120 million 
in new metal-working machine tools, almost five 
times the output in 1934. 


NONRIGID airship for the Navy will have a 
helium capacity of 825,000 cubic feet. This type 
N airship will be designed by Goodyear Aircraft 


Corp. and will be the largest 
aircraft of its type ever con- 
tracted for by the Navy. En- 
gines will be enclosed within the 
car and will be accessible for 
repair and maintenance in flight. 
Powerplants will be radial, air 
cooled, C7-BA1l Wright Cy- 
clones rated for 800 hp at takeoff. Two eighteen- 
foot reversible, controllable-pitch propellers can 
be driven together or independently by either en- 
gine. Tricycle landing gear will be another fea- 
ture of the blimp. 


VACUUM ENGINEERING has grown to man- 
hood as a result of developments in atomic- 
energy research. The full import of this type of 
engineering cannot be imagined but it will cer- 
tainly be great. 


DRY LUBRICANT, consisting of molybdenum 
disulfide powder, adheres to surfaces with light 
rubbing. Having a low friction coefficient, this 
lubricant known as Molykote has a capacity for 
preventing galling, seizing, or metal-to-metal 
contact at bearing pressures over 100,000 psi at 
either high or low sliding velocities. 


KRYPTON gas is now being used in West- 
inghouse fluorescent lamps, giving an 85-watt 
lamp the same characteristics as 100-watt argon- 
filled lamps. The krypton gas provides a 17 
per cent gain in efficiency. 


PRESSURIZED SMELTING, a process where- 
by the hot gases of a blast furnace are partial- 
ly sealed by a system of valves, has been suc- 
cessfully tested in two converted blast furnaces 
at Cleveland and Youngstown. In building up 
the presure within the furnace, the method pro- 
vides for higher temperatures, thereby speeding 
the chemical processes of smelting. 


SALT-SODIUM DICHROMATE solution, in 
place of the salt usually employed for snow and 
ice removal on municipal streets, has reduced 
corrosion of auto fenders and bodies in a test 
program carried out by Goodyear Tire and Rub- 
ber Co. The chromates reduce salt corrosion to 
one-third its original intensity and arrest 
“trapped salt” corrosion at body and fender 
joints that continues throughout the summer. 
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By Norman N. Brown 
Metallurgical Engineer 
Wheelock Lovejoy & Co. 
Cleveland, Ohio 


S THE design of machines, parts and mecha- 
nisms has developed and improved, so have 
steels to satisfy design requirements. Along 

With increase in the number of steels available has 
come a natural increase in the methods of treating 
and conditioning these steels for service. To deter- 
mine which of the varied steels and treatments should 
be used for a particular job has become a complex 
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Fig. 1—The best, most eco- 
nomical steel for jobs such as 
these requires adequate study 
of both steels and their re- 
spective heat treatments 


Part I-Selection 


problem as more and more specialized heat treat- 
ments have become available, Fig. 1. It is the pur- 
pose of this article to discuss some of these steels 
and their treatment in a general way which may be 
of assistance to the designer in selecting the most de- 
sirable steel as well as in specifying its subsequent 
heat treatment. 

In the early days of steel making practically all 
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steels were of the plain carbon variety that had to 
be hardened in water. Gradually alloy steels were 
developed which could be hardened with the slower 
oil quench. Then, of course, carrying the slower 
cooling further the highly alloyed air hardening tool 
steels came into the picture. Both the “through 
hardening” and “case hardening” grades were parallel 
developments. 

The adding of alloying elements to steel results in 
two closely related effects; namely, improving phy- 
sical properties, and slowing down the cooling rate 
necessary to harden and obtain the desired physical 
properties. It will be observed from this that alloy 
steels should generally be heat treated to get the 
most out of them and should be used on jobs that 
require better physicals than obtainable with plain 
carbon steels. 


Selection Factors 


In selecting a steel and heat treatment for a speci- 
fic part there are, generally, five points to be con- 
sidered: (1) Physical properties, (2) distortion, 
(3) price, (4) availability, and (5) processability. 

PHYSICAL PROPERTIES: The primary problem is to 
ascertain to what forces a part will be subjected so 
that qualities such as toughness, wear resistance, 
fatigue strength, torsional strength, etc., can be de- 
termined and the proper steel and heat treatment (if 
required) selected. Often there are times when the 
designer does not know how a certain part will re- 
act in service and he has to resort to some “trial 
and error” methods. In such cases it is usually best 
to start with a steel that is fairly certain to be bet- 
ter (and at the same time more expensive) than re- 
quired and work down from there. The extent to 
which this can be done depends, of course, upon the 
time, facilities and money available. 

DISTORTION: This point varies in importance with 
the part. Both the selection of the steel and heat 
treatment vary in importance accordingly. Usually 
the alloy steels with the slewer cooling rates in hard- 
ening distort less than those with the faster cool- 
ing rates. They also cost more. 


PRICE: Use of a more expensive steel than neces- 
sary occurs in many cases, but an analysis of the 





Fig. 2—Heavy-duty feed drive worm machined from hot- 
rolled A4615 and case carburized for maximum wear re- 
sistance, strength, toughness and low distortion 
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situation beforehand can reduce this tendency mate. 
rially. For instance, some alloy steels respond excep. 
tionally well to heat treatment in large sections (4. 
inch diameter and over) or when heat treated to high 
hardnesses (40 to 50 Rockwell C), but in smaller 
sections or lower hardnesses may not show up ap. 
preciably better than a lower-priced alloy steel so it 
is well to check this point. Excessive overdesigning 
of a part also contributes to needless expense by re- 
quiring a higher-priced steel than necessary. 


Alternate Steels Can Be Used 


AVAILABILITY: There are only a few isolated cases 
where only one steel will do a job economically, 
Whereas one steel may admittedly have been found 
best for a particular part, usually there is at least one, 
or perhaps several other analyses, that could be used 





JUST WHICH STEEL should be used for a par- 
ticular design and, equally important, just 
which treatment for that steel will provide the 
desired physicals at minimum cost is an ever- 
present complex problem confronting the de- 
signer. In this two-part series, the author has 
attempted to provide the designer with a fact- 
val, down-to-earth discussion of steels and 
their treatments, emphasizing the importance 
of giving adequate consideration to both 
phases of the subject. His long experience in 
working with designers in solving their steel 
selection problems should prove of much prac- 
tical value in crystallizing thought regarding 
this involved though interesting subject 





without very much financial sacrifice or sacrifice in 
physical properties relative to the part. Therefore, 
especially at this time with the yet somewhat limited 
grades of prewar steels on the market, it behooves 
the steel user and steel company representatives to 
go over the situation together if the circumstances 
justify such action. The designer certainly will not 
lose any friends in the purchasing department or shop 
if his drawings indicate the grade of steel preferred 
with the added note “or equivalent’’; or, better still, 
list acceptable alternates. Following are brief group- 
ings of standard steels. Those in any one group may 
be used interchangeably in varying degrees depending 
upon the specific parts involved: 


AISI AISI AISI AISI AISI 
C1020 A2315-20 C1040-50 A3140-50 A4340 
C1117 A3115-20 C1137 A4140-50 A3250 
A1315 A4615-20 A1335 A5145 
A5120 A8740-50 
A8620 A9442-50 
A6145 
A8645 


There are, of course, many other grades including 
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AISI 

Spec. 
E111: 
C101 
C1011 
C102( 
C1021 


C111’ 
C111 


A131 
A131 


A231 
A311 


A461 
A461 


C104 
C104 
C104: 


C113’ 
A133 


A314 
A314 


A414 
A414 
A414 


A415 
A415 


A514 
A514 


A434 
A434 


A325 
A325 


A614 
E521 
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_ its selection. 





“tradename” steels not included on this brief list. It 
can be enlarged or revised, and steels checked for 
availability with the various steel companies accord- 
ing to the needs of the individual concerns. As far as 
tradename steels are concerned, most of them are 
pack on the market with their prewar or even with an 
improved chemistry. Those marketed by reputable 
concerns were developed to fill gaps as far as physical 
properties and prices are concerned in the standard 
SAE and AISI setup. Competition compels their price 
be in line with similar standard grades so there need 
be no fear in considering them along with or as an 
alternate for a standard specification, and further- 
more, many years’ experience has proved they can 
“stand on their own feet’’, not having to take a back 
seat to other steels in the industry. 

PROCESSABILITY: Frequently the speed with which 
a steel can be machined is an important factor in 
It may be a production part which 
has to be made quickly in large numbers or it might 


TABLE I 


Comparative Steel Machinability Ratings 


AIsI Heat Brinell Machinability 
Spee. Finish Treat* Hardness (Per cent) 
E1112 Cold No 174 100 
C1010 Cold No 124 50 
C1010 Hot No 109 44 
C1020 Cold No 146 58 
C1020 Hot No 128 52 
C1117 Cold No 162 S2 
C1117 Hot No 135 75 
A1315 Cold No 170 94 
A1315 Hot No 149 SS 
A2315 Hot No 170 50 
A3115 Hot No 170 52 
A4615 Cold No 197 70 
A4615 Hot No 175 65 
C1045 Cold No 210 60 
C1045 Hot Ann. 175 62 
C1045 Hot Yes 235 50 
C1137 Hot No 190 75 
A1335 Hot Ann. 200 60 
A3140 Hot Ann. 207 50 
A3140 Hot Yes 286 37 
A4140 Cold No 248 52 
A4140 Hot Ann. 183 55 
A4140 Hot Yes 285 38 
A4150 Hot Ann. 197 - 52 
A4150 Hot Yes 302 34 
A5140 Hot Ann. 207 50 
A5140 Hot Yes 269 38 
A4340 Hot Ann. 228 55 
A4340 Hot Yes 293 38 
A3250 Hot Ann. 228 40 
A3250 Hot Yes 302 29 
A6145 Hot Ann. 205 49 
E52100 Hot Ann. 228 35 





_Note—This chart should be used as a guide only as conditions will 
vary somewhat in different plants with different tools and different 
heats of steel. 

*“Ann.’’ indicates annealed condition. 


be a single part with a number of intricate machin- 
ing operations involved. In such cases good machin- 
ability is particularly desirable. The resulphuriza- 
tion of some steels is a definite aid to machinability. 
Most of the so-called screw machine steels are high 
in sulphur and machine exceptionally well, but they 
are not to be confused with the resulphurized grades. 
The high-sulphur screw machine steels are made from 
ores high in sulphur and during the steel making 
Process only the sulphur in excess of the amount 
required by the particular specification is removed. 
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On the other hand, in the case of the resulphurized 
steels, most of the sulphur is removed in the course 
of manufacture. Then the percentage of that ele- 
ment permissible without causing objectionable fea- 
tures, such as brittleness, is added to balance it care- 
fully against the other elements, particularly manga- 
nese. 

One or two steel companies pioneered in making re- 
sulphurized alloy steels and have developed a wide 
business along that line. Recent developments in 
our larger companies, particularly the automotive, in- 
dicate that the few existing prejudices against re- 
sulphurization are rapidly disappearing and more of 
that type steel will become available both in the trade- 
name and standard steel brackets. Another element 
added to steel that aids machinability is molybdenum. 
In TABLE I the relative machinability of a number of 
standard steels is given to aid in judging this char- 
acteristic. 


AISI Designations Preferred 


It will be noticed that throughout this article the 
standard steels are referred to with AISI numbers. 
The American Iron and Steel Institute numbering 
system is fast superseding the old SAE numbering 
setup and is not causing any great amount of con- 
fusion during the transition period. The change is 
relatively small, for instance, SAE 1020 is now AISI 
C 1020, SAE 4340 is now AISI A 4340 (or E 4340 
if it happens to be an electric furnace product), etc. 

HARDENABILITY: At this point it might be well to 
say a word about hardenability and its importance 
to the designer. It is now possible to obtain steels 
that have been tested as to their exact hardening 
power (Jominy test), which is of interest to those 





Fig. 3—A group of special heavy-duty gears and pinions 
made from A4145 steel heat treated to a hardness of 50 
Rockwell C 
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making particularly fussy or critical parts on a pro- 
duction basis. With Jominy figures available a defi- 
nite heat treating procedure can be set up and used 
without changes. 

At the present time, however, one of the principa! 
uses of this Jominy hardenability test is in quality 
control at the steel mill. The different heats of the 
steel being melted (usually the heat treating steels 
over 0.35 carbon) are tested and those possessing 
high hardenability are rolled into the larger sections 
while those with low hardenability are rolled into 
the smaller sections. Thus the user is assured of more 
uniform results in heat treating. It is recognized that 
the average steel user cannot afford to keep excessive- 
ly involved records and different heats of the same 
grade of steel separate in his shop (it is sometimes 
a problem just to keep the different grades separate 
so that the right one is selected for a job). Therefore, 
it is the responsibility of the steel company to fur- 
insh uniform material and that, as mentioned before, 
is where hardenability test helps out. 


HARDENING: Occasionally reference is made to 
“through hardening steels”. By that is meant steels 
containing more than 0.30 per cent carbon as con- 
trasted to steels of lesser carbon content which do 
not have the ability to develop much hardness with 
the usual quenching and tempering treatments. Out- 
side of the high-carbon alloy and tool steel grades, 
_most of the through hardening steels are used for 
parts requiring between 225 to 500-Brinell (20 to 50 
Rockwell C) hardness. These steels are used when 
greater tensile strength and higher yield are re- 
quired than are obtainable with low-carbon car- 
burizing steels. A common example of this is on 
highly stressed studs which have to resist a strong 
pulling action. Another example is on heavy-duty 
armature shafts which have to be tough and resist 
a strong torsional stress. 


Elasticity Factor Must Be Considered 


While on the subject of hardness in relation to 
toughness, a point comes to mind that is frequently 
misunderstood; namely, the relation of hardness to 
the tendency of a steel to bend or whip within the 
permanent set or yield point of the steel. The modu- 
lus of elasticity of all steels is approximately the 
same for any given section and length. The over- 
looking of this fact has caused much untold and 
unnecessary trouble on shafts and other parts subject 
to bending stresses and its importance can not be 
over-emphasized. If the designer has the problem 
of overcoming the bending of a shaft within the 
elastic limit of a steel—it might be a motor shaft, fan 
shaft, or axle—about the only procedure possible is 
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Fig. 4—Worm for a_ truck 
winch made from resulphv. 
rized steel to allow machining 
after hardening to a hard. 

ness of 38 Rockwell C 


to redesign the part to obtain more support or bear- 
ing surface, or employ a shaft with a larger cross 
section. The use of another steel or a different treat- 
ment will not often, in itself, eliminate the undesir- 
able bending. 

TYPES OF STEELS: It is not the purpose of this 
article to discuss all the steels on the market, but 
rather to point out their possible uses by groups 
which may act as a guide in the proper selection 
for various jobs. These groups can be roughly di- 
vided into four sections: Low-carbon steels, medium- 
carbon steels, high-carbon water and oil hardening 
steels, and stainless steels. 


Low-Carbon Steels 


Low-carbon steels are those in the 0.10 to 0.25 
per cent carbon range. Price is usually lower than 
for those in the higher carbon classifications; the dif- 
ference is not very much between this and the medi- 
um-carbon group and it is generally the amount 
of alloys in the steel that determines the price. As 
noted in TABLE I, the machinability varies with the 
type. Cold working increases the strength of most 
steels and the low-carbon steels are no exception 
in this respect. The material may be drawn cold and 
worked up from that state. Shot peening is another 
form of cold working that can be used on finished 
parts to increase their strength without resorting to 
heat treating. 

Screw Stock (AISI B 1112, X 1315, etc.): As the 
name implies these are free machining grades adapta- 
ble for screw machine or turned parts on which the 
working stresses are negligible or for those on which 
critical stresses are not anticipated. This material 
is usually furnished in the cold-drawn condition be- 
cause the closer tolerances held are necessary for 
economical screw machine operation. Also, in addition 
to increasing the physical properties somewhat, cold- 
drawn steel machines better than hot-rolled material. 
Parts made from these grades are weak when com- 
pared to those made from alloys, but the steels never- 
theless have a wide market. They may or may not 
be case. hardened as the circumstances demand. 


PLAIN CARBON (AISI C 1020, cold-rolled): This 
material is used for pins, shafts, etc., where the 
highest physical properties are not of primary im- 
portance. It is often case hardened to obtain good 
wearing surfaces. When carburizing is specified for 
this type it is well to remember it has to be quenched 
in water which will cause distortion if the design 
is intricate or has varying cross sections. In such 
cases it would be better to consider an oil quenching 
earburizing steel. 

So-called “cold rolled” steel is everything to one 
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person, nothing to another, and considered in its 
rightful place by others. As it is used in the trade 
today cold rolled is just plain AISI C1020 with a cold- 
drawn finish and size. Technically, the name or term 
“eold rolled” is misleading because in modern steel 
making practice very little steel, other than sheet 
stock, is cold rolled; it is cold drawn through dies and 
and the term defines the finish and condition of the 
material, not the grade. Cold-drawn steel is generally 
available in sizes up to 414-in. rounds and occasionally 
up to 6-in. rounds. Over that size turned and polished 
stock is furnished when cold-drawn tolerances are 
desired. 

There is nothing magical about the physical prop- 
erties or use of cold-drawn steel. Its physical proper- 
ties are slightly better than hot-rolled 1020, TasLe I, 


TABLE II 


Comparative Properties of Cold-Drawn 
& Hot-Rolled AISI C 1020 


Tensile Strength Yield Point Hardness 

(psi? (psi) (Brinell) 
DP cones eecwe 65,000 40,000 128 
GH DUGWE 2 ccccccs 70,000 60,000 146 


due to the cold drawing operation which breaks up 
the normal grain structure (of course the turned and 
polished stock, not being cold drawn, has the physical 
properties of hot rolled 1020). It should be used on 
parts where AISI C1020 is satisfactory and where 
a cold-drawn finish and tolerance is desired. Odd 
shapes such as hexagon sizes are more often than 
not cold drawn both because of manufacturing ex- 
pediency and because parts made from them are often 
run through automatics and screw machines. If much 
machining is necessary cold worked material will 
distort considerably due to strains induced by the 
cold drawing. It will also tend to distort more than 
hot-rolled 1020 in carburizing. Therefore, if much 
machining is involved it is better to use AISI C1020 
hot rolled rather than cold drawn. 


Definite Specifications Needed 


“Machine steel” or “machinery steel” is another 
much abused term and seems to be quite a catch-all 
Specification on drawings. To the average designer 
this generally means a steel in about the AISI C1020 
class although some people consider it to be any- 
thing from AISI C1010 up (including C1045). This 
is a point the designer would do well to keep in 
mind: Always specify a definite steel or steels so 
there will be no misunderstanding as to what steel 
has been specifically selected for the job. 


ALLoys (AISI A2315-20, A4615-20, A8620, etc.): 
When parts such as gears, pins, shafts, etc., have 
to be tough, withstand extreme shock, and at the 
Same time possess long wearing qualities, these steels 
are generally used in the case-hardened condition. 
Also, being of the oil quenching variety, they distort 
less than the water hardening, plain-carbon carburiz- 
ing steels. The steels in this group vary in alloy con- 
tent and those more highly alloyed than others de- 
velop higher physical properties, but at the same 
time cost more. An example of a part requiring the 
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physical properties of a steel in this group is the feed 
drive worm for a heavy-duty milling machine shown 
in Fig. 2. The worm requires a hard wear-resistant 
case, high core strength and toughness, and low dis- 
tortion. It was machined from a 54-inch diameter 
hot-rolled bar of AISI A4615, nickel-molybdenum 
type steel. A case with a depth of about 0.062-inch 
and a hardness of about 62 Rockwell C was developed 
with the following treatment: Carburized 8 hours at 
1675 F, cooled in pot, reheated to 1525 F, quenched 
in oil, tempered (drawn) 2 hours at 350 F. 

Another application for these steels, and those with 
a little higher carbon content (up to 0.30 per cent), 
is on parts, such as studs, that are subject to an un- 
usual amount of fatigue (such as severe reverse bend- 
ing) and shock in service. The higher carbon alloys can 
stand this action up to a certain point and then often 
fail, but these low-carbon alloys when given a stand- 
ard toughening heat treatment (quenched in oil) seem 
to withstand fatigue failures as well as or better than 
other type steels. 


Medium Carbon Steels 


Medium carbon steels are those in the 0.35 to 0.55 
per cent carbon range with the most widely usea 
being from 0.40 to 0.5u per cent carbon. Here, as in 
the low-carbon group, it is the alloy content that is 
the principal factor governing the price of the ma- 
terial. The higher a steel in carbon content, other 
factors being equal, the higher the hardness that 
can be developed. At the same time, however, the 
toughness decreases with increased hardness. Con- 
versely, the lower the carbon, other factors being 
equal, the lower the hardening ability, but the greater 
the toughness (resistance to shock) of the steel. 
These medium-carbon steels are to a great extent in- 
tended to develop the most satisfactory combination 
of hardness and toughness ror a wide variety of jobs. 


PLAIN CARBON AND SEMIALLOYS (AISI C1045, 
C1137, A1335, etc.): These steels are used when bet- 
ter physical properties are required than obtainable 
with the plain low-carbon grades, particularly in re- 
gard to tensile, yield and torsional strength. They 


Fig. 5—Group of parts made from water hardening steels 
to provide maximum case hardness and core toughness 











are often used untreated or in the annealed or nor- 
malized condition where service stresses are not se- 
vere. Another similar type of application is for parts 
where size and weight are sufficiently large to insure 
adequate required physical properties. An example 
of this might be on a power shovel shaft; it is ob- 
vious that such a machine has to be designed so as 
to have sufficient weight properly placed to counter- 
balance the loads picked up by the dipper. The rela- 
tive low cost of these steels often makes it economical 
for the shaft to serve a double purpose—to transmit 
power and act as counterweight. For instance, if 
the shaft had to withstand a tensile pull of 160,000 
pounds a bar of AISI C1045 with 2 square inches 
cross sectional area could be used instead of a smaller 
shaft heat treated to develop the necessary strength. 
since the tensile strength of that steel is about 85,009 
psi in the “as-rolled’” or “natural” condition. For 
medium-duty shafts, axles, pins, studs, spindles, etc., 
these steels can be heat treated if necessary. 

AISI C1045 usually has to be softened by annealing 
if much machining is necessary. It is also a water 
quenching steel which is satisfactory on many heat 
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treated parts. However, on parts which have heavy 
and thin sections, the chance of distortion is con- 
siderable and if such is not desired or acceptable 
the designer should plan on using one of the oil 
hardening grades. ; 

Free machining steels AISI C1137 and A1335 are 
often resorted to when a great amount of machir- 
ing is involved and on deep drilling and deep slotting 
jobs. ©1137 can be heat treated by quenching in 
either oil or water depending upon the section and 
hardness desired. For instance, a 1-inch section wil! 
quench out to about 363 Brinell with oil and to about 
415 Brinell with water. The effectiveness of both 
the oil and water quenches drops as the size of the 
section increases. AISI A1335 is an oil quenching 
steel. Cost of these steels is a little more than for 
C1045, but often circumstances justify their use. 

The steels in this group can be flame or induction 
hardened to obtain hard, long wearing surfaces on 
parts such as gear teeth and bearing surfaces. 
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MEDIUM ALLoys (AISI A3140-50, A4140-50, etc,): 
Steels in this group are best adapted and most widely 
used for heavy-duty shafts, gears, axles and studs 
which must -withstand heavy loads, shocks, bending 
and the like. Heat treatment is necessary to ensure 
most economical use. Generally speaking, these steels 
are used on parts at hardnesses below 50 Rockwell ¢, 
Being oil hardening they distort less than the carbon 
water hardening steels and are better adapted for 
intricate parts. As noted in the machinability table 
it is with varying degrees of success that they can 
be machined after being heat treated to the lower 
hardness or toughness ranges (about 225 to 321 
Brinell). Thus, it is often possible to eliminate more 
expensive grinding operations that might otherwise 
be necessary if the parts were heat treated after 
machining. Fig. 3 shows some heavy-duty gears and 
pinions made from an AISI A4145, chromium-molyb- 
denum type steel that are used at about 50 Rockwell 
C hardness. The gears were finished machined all 
over from hot-rolled annealed bar, oil quenched from 
1500 F, drawn, and finally finish ground. Selection 
was based on the necessity for maximum combination 
of hardness, strength and toughness, minimum dis- 
tortion, uniform response to heat treatment, and 
good machinability. 

As mentioned earlier in the foregoing there are 
some resulphurized steels on the market that are 
more readily machinable than similar standard grades. 
This is of particular interest to those making pro- 
duction parts and parts to be used at 311 to 360 
Brinell where it might be expensive or difficult to 
heat treat after machining and hold grinding toler 
ances. Fig. 4 shows a worm for a truck winch made 
from a resulphurized 0.50 carbon-manganese-chromi- 
um-molybdenum alloy steel. Four-inch diameter bar 
stock was cut to length and quenched in oil from 
1525 F, drawn at 950 F to a hardness of about 38 
Rockwell C, machined all over, and finish ground to 
final dimensions. 

The usual method of heat treating referred to here 
is the standard oil quench and draw which is more 
universally used and more simple to use than most 
other procedures. The 0.35 to 0.45-carbon steels in 
this group can also be flame or induction hardened 
to obtain a long wearing (58 to 63 Rockwell C) sur- 


face with a tough, previously heat treated core if | 


desired. 

RicH Atuoys (AISI A4340, A3250, etc.) : Response 
to heat treatment by oil quenching, especially in mas- 
sive sections, and splendid resistance to shock in 
the heat treated condition characterize the steels in 
this group. These steels are used for much the same 
type parts as those in the medium-alloy group, but 
where greatest possible strength is required. In the 
lower hardness ranges (under 321 Brinell) in smaller 
sections (under 3-in. diameter) there is no marked 
difference in physicals between this and the medium- 
alloy group. It is in the higher hardness ranges and 
also in the larger sections when heat treated that 
this group shows up to best advantage. (They also 
cost more). 

In designing large shafts, for instance 8-inch di- 
ameter by 10 feet long, the designer frequently speci- 
fies AISI C1045 feeling that in large sizes the effect 

(Continued on Page 152) 
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THE FIELD 


Variable-resistance spring 
transducer, below, being devel- 


oped at the National Bureau of 
Standards, transforms slight dis- 
placement into large changes of 
resistance, current or voltage. 
The active element of the device 
is a helical spring, right, wound 
in such a way that the initial ten- 
sion varies slightly along its 
length. Thus, when the ends of 
the spring are pulled apart, the 
coils separate one by one rather 
than simultaneously. 

When the spring is entirely 
closed, it has an electrical resist- 
ance approximately that of a cyl- 
indrical tube. When completely 
open, its resistance is that of the 
total length of the coiled wire. As the 
coils are pulled apart the percentage 
change in resistance may be hundreds of 
times greater than that of the change in 
length, displacements as small as 0.00001- 
inch being readily measured without the 
aid of electrical amplifying devices. 

Construction of the transducer is in the 
form of a four-arm bridge of which each 
arm is a_ variable-resistance spring. 
These springs are mounted so that an in- 
crease in applied tension elongates one 
pair of springs and shortens the other pair, 
unbalancing the Wheatstone bridge cir- 
cuit. Measure of the displacement is in- 
dicated by a galvanometer. 

Initial tension of the spring is varied 
along its length by either varying the 
feed of the wire on a uniform mandrel 
or by varying the tension on the wire as 
itis wound. For sensitivity this variation 
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is made small. To decrease contact 
resistance between successive coils of J 
the closed spring, a high average inj. 
tial tension is built into, the spring and 
the turns are coated with 0.0001-inch 
of gold. Wire for the spring is nickel] 
alloy because of its high resistivity and | 
small change in mechanical properties 
with temperature. 


Operation without lubricants 
is essential in the engine shown at 
left because of the extremely low tem- 
peratures at which it operates. Called 
a Collins helium cryostat, manufac- 
tured by Arthur D. Little, Inc., this en- 
gine can, for example, cool pure heli- 
um from 22 to 12 degrees Kelvin while 
expanding the gas from 195 to 1 psi. 
All known lubricants are solid at this 
temperature range (—420 to — 438 F). 
For this reason, it is necessary to op- 
erate the piston absolutely dry. Also 
to avoid loss of refrigerative effect, it 
is necessary to hold friction to a mini- 
mum between cylinder and piston. 

Nitrided Nitralloy is used for both 
the piston and the cylinder, finished to 
very close tolerances and to a high 
surface finish. The well-known prin- 
ciple of grooving the piston is used to 
prevent sidewise thrusts due to un- 
equal gas pressures around the peri- 
phery. In addition, the piston is driv- 
en in a free-floating manner to allow 
sidewise motion in the joint between 
it and its rod. 

To prevent excessive transfer of 
heat from the warm engine mounting 
to the cold piston and cylinder, long 
slender stainless steel supports are em- 
ployed. Low thermal conductivity of 
stainless’ steel combined with a mini- 
mum of cross section of support and 
unusual length result in low loss of re- 
frigerative effect. Similarly, slender 
stainless steel valve and piston rods 
provide a good thermal barrier. In or- 
der that these rods may operate with- 
out distortion and consequent binding 
on the unlubricated gas-tight sheathes 
which surround them, they are held 
in tension at all times. The piston is 
single acting so that gas pressure al- 
ways tends to apply tension to the rod. 
Valves are closed by heavy springs 
so that their rods are also in tension. 
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Flame temperatures in rockets and jet-propulsion en- 
gines are measured with the aid of the optical interferometer 
shown schematically above. Designed by Allis-Chalmers for 
use in the U. S. Navy Research Laboratory at the University 
of Wisconsin, the instrument differs from other laboratory 
units both because of its 9-inch size and its housing which 
provides distance adjustability. 

As shown in the sketch, light enters the first housing where 
half the beam is reflected from a semitransparent mirror and 
half is transmitted through to the second housing. The re- 
flected beam is directed through the flame being studied while 
the transmitted beam is bypassed around the flame. The 
semitransparent mirrors have aluminum surfaces, one mole- 
cule thick. A system of mirrors joins the two beams at an eye- 
piece in the second housing. Difference in their phase, 
caused by half the light passing through the flame, is ob- 
servable as light bands showing temperature configuration. 

Accuracy of the unit is improved by housing it in a gas- 
tight chamber to regulate the pressure of the air surround- 
ing the optical system. The two housings are mounted on a 
set of parallel rails to allow setting of the distance between 
them. Interior mirrors are positioned by outside controls. 


Accurate measurement of materials during the proc- 
ess of production is obtainable with an electronic microm- 
eter using the circuit shown schematically. Because the 
device is so arranged as to compare the material being meas- 
ured with tolerance limits, accuracy is not affected by char- 
acteristics of the circuit or changes 
in line voltage. Developed by 


by reducing the illumination of the cath- 
ode of a phototube located behind the 
apertures. Representing the positive 
and negative tolerances for measure- 
ment, the two limit apertures provide ref- 
erence voltages for comparison with that 
from the test aperture. 

To obtain these voltages in sequence, 
a scanning disk directs the light to each 
aperture in turn. The voltages, synchron- 
ized with the disk rotation, are amplified 
in a common amplifier circuit and then 
applied to the vertical deflection plates 
of an oscilloscope. Sweep voltage is ap- 
plied to the horizontal plates of the oscil- 
loscope in such a manner that termina- 
tion of each viewing cycle occurs at the 
same time that the scanning disk alter- 
nates from one aperture to another. 

In this system sensitivity is not depend- 
ent’ upon the size of the object being 
measured, the deflection obtainable for 
any given deviation in size being the 
same. Indications appear as three hori- 
zontal lines on the face of the oscilloscope 
due to the persistence of the screen com- 
bined with a rapid scanning rate. Change 
in size of material causes the test trace to 
change its position relative to the two 
limit traces. Automatic control for proc- 


. essing may be added to the circuit. 





Raymond M. Wilmotte Inc., the 
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As indicated in the sketch, light : ; To | 
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. - . its relationship to design, engineering, production, and sales 


By Roger L. Nowland 


Partner 
VanDoren, Nowland & Schladermundt 
New York 


ODAY, the manufacturer is no longer in a 

! position where he can afford to assume that 
his product will be accepted merely because 

he has always had a good reputation. Nor can he 
depend entirely on intensive advertising and mer- 
chandising to guarantee success. In order to com- 
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pete successfully in a highly competitive market, 
a manufacturer must have a product which meets the 
consumers’ demands better than any other product 
of its type, and which can be sold at a price the 
consumer is willing to pay. These conditions must be 
met at a time when material and labor costs are at 
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peak levels and when manufacturers do not have 
either the time or money to invest in developing prod- 
ucts for which there may not be an assured market. 
The problem is then—What is the consumer looking 
for in a product such as mine? How much is he 
willing to pay for it? Can it be produced at a cost 
which permits a reasonable profit? 

Engineering and production departments are gen- 
erally in a position to provide the answer to produc- 
tion costs; however, unless they are provided with 
a clear statement of what the consumer wants, they 
cannot proceed with any assurance that even a tech- 
nically improved product will meet with consumer 
acceptance. The answer to this problem can come 
from only ore place—the person who buys and uses 
the product. 

Alert manufacturers have long recognized the 
importance and value of maintaining close contact 
with their markets. They have utilized research 
to secure information from distributors and con- 


-sumers which would assist them in developing sales, 


advertising and marketing plans. However, in gen- 
eral, the emphasis is on merchandising research— 
surveys on brand preferences, advertising effective- 
ness, study of channels of distribution, sales poten- 


tials—the kind of research that is undertaken usually 
after product development, not before it. It has been 
our experience that too few manufacturers use re- 
search as a tool for setting up sp*cific guides, based 
on known facts, to aid the enginee-ing and production 
departments in their work. 


When is pre-design research necessary? 


When a manufacturer has any indication that he 
is not getting his proper share of the market, the 
conditions are undoubtedly such that predesign re- 
search is necessary. It is possible that his product 
is not receiving favorable consumer acceptance in 
comparison with competition, that his advertising and 
sales promotional material is not properly directed 
to his consumers, or that his brand name has lost 
standing for some reason unknown to him. It is at 
such times that predesign research should be utilized 
as a tool to determine where the troubles lie and to 
learn, in the course of thfs work, what is necessary 
to correct the situation. The question of whether a 
manufacturer should hire outside organizations to 
conduct predesign research or whether he should 
rely on his own organization is often raised. Serious 
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2. INDEPENDENT ANALYSIS 
DEGREE OF AUTOMATIC OPERATION 
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consideration should be given this problem. 

There is little doubt that the use of outside organ- 
izations offers marked advantages. Very often there 
is indecision in new product planning and this in- 
decision is aggravated by the various differences of 
opinion and prejudices that frequently exist between 
different departments and individuals in the manu- 
facturer’s own organization. Many times sales de- 
partments and production departments look at new 
products in entirely different lights, and a manufac- 
turer’s organization may be restricted by habit and 
past prejudices that no longer need exist. 

The outside organization, on the other hand, is 
able to approach the problem objectively and arrive 
at solutions that derive solely from factual informa- 
tion. The outside organization is divorced from the 
distractions and limitations that often “hog-tie” those 
who are too close to the problem and are, in a sense, 
specialists who can offer a wide variety of experience 
in solving comparable design problems. 

One of the principal objectives of predesign re- 
search is to provide the engineering and production 
departments with design specifications, pretested as 
to consumer needs and preferences, before time and 


money are spent in developing the product. It also 
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supplies the sales and advertising departments with 
valuable information about the market and con- 
sumer wants. 


What Is Predesign Research? 


Predesign research is a scientific method of estab- 
lishing guideposts, based on facts, for the direction 
of all departments concerned in placing a product 
on the market. Actually, predesign research is 4 
combination of several analyses and research opera- 
tions which are co-ordinated in such a manner that 
a complete picture of market requirements such as 
product characteristics, acceptability, methods of pro- 
motion, packaging and related factors is revealed. 
It consists of objective, logical analysis combined with 
careful, intensive field investigation among properly 
selected respondents for the purpose of obtaining 
answers to questions which are of basic importance 
in any product development or sales program. 


Techniques of Predesign Research 


Although the techniques will and should. differ 
for each specific problem, the basic factors in any 
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3. FIELD SURVEY 











PRESENT LOCATION OF MACHINE 
REASONS 


ATTRACTS CUSTOMERS — 73°/o 
ONLY SPACE AVAILABLE 14°/o 
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predesign research remain the same. It is generally 
recognized that once a problem has been clearly 
stated, it is 75 per cent solved. At-the outset of 
any predesign research program, it is vital that the 
concept of the problem and the statement of the 
purpose of the program is fully comprehended and 
agreed upon by all parties concerned. 

INDEPENDENT ANALYSIS: The first step in prede- 
sign research is to turn the problem over to a quali- 
fied person with a completely objective attitude to 
determine ideal specifications for the product. The 
person in charge of this phase approaches the prob- 
lem completely unhindered by any practical consid- 
erations. His only problem is to study the conditions 
under which the product will be used, the manner in 
which it will be used and the job the user expects it 
to do. 

This objective analysis can best be compared to the 
development of a geometry theorem wherein certain 
axioms of user habits and the application of logical 
thinking can develop concrete conclusions. By this 
process, a set of specifications which define a func- 
tionally ideal product is developed without regard to 
whether or not production of this product is feasible 
from the standpoint of cost or manufacturing. 
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FIELD RESEARCH: The techniques of field research 
are used in order to determine actual consumer pref- 
erences, the competitive position of the product and 
the reaction of consumers to new ideas and changes. 
This phase of predesign research can be carried on 
concurrently with, but is entirely separate from, the 
independent analysis. 

Interviewing for predesign research cannot follow 
the question and answer method ordinarily used in 
opinion polling. It is necessary to conduct inter- 
views on a conversational plane wherein a feeling of 
confidence and a feeling of common purpose with the 
respondent are definitely established. The interviews 
must be sufficiently searching to bring out all pos- 
sible information that may be partly formed or un- 
crystallized in the minds of the respondents as well 
as the more objective and immediate criticisms which 
he is sure to have. The information the interviewer 
desires is not statistical in character but rather is a 
history of the respondent’s experience with a product 
from which may be gleaned indications as to how that 
product might be improved. 

The tabulation and evaluation of this type of in- 
terview points out the general attitude toward the 
product in question, the specific features which are 


99 











4. FINAL ANALYSIS 
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unsatisfactory and those which are acceptable to 
consumers. Unfortunately, this is not enough in- 
formation on which to base design specifications. 

For instance, the statement may be made that the 
top speed on a certain machine tool is too slow. If 
this is accepted as a fact, it might lead to an increase 
in the speed on a new model with greatly increased 
engineering problems and manufacturing costs. How- 
ever, further analysis and investigation may lead to 
the discovery that the reason for the statement was 
that the user did not properly operate the machine, 
indicating that the controls were not properly ar- 
ranged or correctly interlocked. This would lead to 
an entirely different solution to the design problem, 
without necessitating any increase in the speed of 
the machine. 

FINAL ANALYSIS: The final phase of predesign 
research is to combine the results of the independent 
analysis and the field research in order to achieve a 
balance between the theoretical and practical objec- 
tives. The proper combination of these two sets of 
data results in ideal specifications and recommenda- 
tions. 

After the ideal specifications have been defined, 
they are studied and refined in terms of cost, manu- 
facturing requirements, trade standards and prac- 
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tices, and patent aspects. The final specifications, as 
modified, are then reviewed with respect to trends 
which may have an important bearing on the future 
course of the product. 

By using such a logical system of arriving objec- 
tively at the facts, a theoreticaly perfect product— 
within practical limitations—can be developed at a 
fraction of the cost of setting up a pilot operation 
and embarking on an expensive promotional cam- 
paign. The following case histories are a few ex- 
amples of how predesign research has proved profit- 
able to far-sighted manufacturers. 

The manufacturer of a specialized machine tool, 
widely used by a particular industry, believed that 
his machine met the requirements of his customers 
in every respect as to accuracy, cost, degree of auto- 
matic operation, and ruggedness. However, he felt 
that possible competition might come from a differ- 
ent way of doing the same operation, thereby ob- 
taining a higher output at the expense of greater 
tooling cost. It was his belief, therefore, that it 
would be necessary to develop a faster cycle for his 
machine—a problem which, because of the character 
of the machine, was an extremely difficult one. In 
his mind the problem was to determine at what speed 
the industry would require his machine to operate. 
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In this case, predesign research established that the 
manufacturer was misinformed on the feeling of his 
customers in regard to his machine. It was not suf- 
ficiently accurate and was necessitating, because of its 
inaccuracy, excessive labor costs. Furthermore, the 
speed of the machine was adequate but its rate of 
output was unsatisfactory due to the slow manual 
loading. 

Automatic loading, a solution materially simpler 
than increasing the speed of operation, was required. 
It was also established that the industry would be 
willing to pay a materially greater price for a more 
accurate automatic loading machine than they were 
now paying for the present design. Thus, through 
the use of proper predesign research, the manufac- 
turer was directed along the proper channel of prod- 


5. SCHEMATIC OPERATION STUDY 


uct improvement which insured his holding the mar- 
ket rather than along one involving radical redesign 
without market benefits. 

A second example concerns a manufacturer pro- 
ducing raw materials, having outstanding merits for 
use in the furniture industry, who had been unsuc- 
cessfully promoting the material to that industry for 
a number of years. He was convinced that the fur- 
niture industry was backward, unprogressive, and un- 
willing to alter its practices in even a minor degree 
in spite of the benefits which might accrue to it as a 
result. A thorough nation-wide predesign study re- 
vealed quite the contrary. The furniture industry 
desired to use the material, was willing to vary its 
standards over a remarkably wide range to permit 
the use of the material, but only if in so doing its 
cost to them could be brought low enough to permit 
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meeting rigid retail price schedules established. 

In this case, it was found that the manufacturer 
had a very co-operative, intelligent industry which 
recognized the benefits as well as the shortcomings of 
the manufacturer’s product. Contrary to the manu- 
facturer’s opinion, the product without some changes 
was not adaptable to the needs of the furniture in- 
dustry. Predesign research made it possible for that 
manufacturer to institute the necessary changes and 
correct his previous erroneous thinking as to the char- 
acter of the market he was proposing to sell. 

In still another case, the manufacturer of a variety 
of machines had developed a new processing machine 
for a particular industry. The satisfactory function- 
ing of this machine for that industry led the manu- 
facturer to the conclusion that the machine could be 
used generally in a large number of industries. A pre- 
design program investigated the various industries 
where such a processing machine might be used and 
established beyond question that in certain of these 
industries there were definite possibilities provided 
the character of the machine was changed to meet 
the particular requirements of these industries. Most 
important, however, they established that the process 
with which the machine was concerned was an em- 
pirical one and that no machine could be sold to any 
industry on the basis of its performance in any other 
industry. It was, therefore, definitely indicated that 
the selling technique to the new industries must in- 
volve laboratory demonstrations of the actual bene- 
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fits which an industry would obtain through the use 
of this new processing machine. It also established 
that in order to properly cover this processing field, 
the manufacturer would have to enter the market 
with a number of processing machines, operating on 
different principles, to provide the tools which in- 
dustry would expect them to provide, and to warrant 
the selling costs involved. 

The effective and proper presentation of predesign 
research deserves the most careful attention. It is 
unfortunate that much meritorious report work 
achieves half-hearted acceptance only because of weak 
and ineffective presentation. Presentations should be 
so planned that they follow a clear-cut, logical se- 
quence leading directly and smoothly to definite con- 
clusions and recommendations that are made obvious 
and are in themselves complete. An effective presen- 
tation should include graphic illustrations, such as 
those in the graphical study presented with this ar- 
ticle, that offer responsible and busy executives a 
clear summary and at the same time hold and stimu- 
late their interest. 

The value of predesign research has been demon- 
strated through the development and redesign of 
many products with outstanding sales success. To- 
day, manufacturers can reduce and even avoid the 
risk of putting time and money behind a product for 
which only a limited market exists. The investment 
of a few dollars in predesign research may save the 
loss of many dollars later. 


6. MACHINE 
CONCEPTION 
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Design and 


Application of 






Glass-Reinforced Plastic Parts 


By Roger White 


President 
Laminated Plastics Inc. 
Cleveland 


HERE relatively small quantities of contoured shapes are required, 

the designer may do well to consider the glass-reinforced polyester 

plastics. They can be formed to complicated three-dimensional 
compound forms without difficulty and with no practical size limitations, 
yet require no expensive drawing dies for manufacture. 

These laminates possess a number of properties of interest and im- 
portance to the engineer. For example, they have physical properties in 
the same range as common metals, TABLE I, and can be used in place of 
metals in many applications. In addition, they resist cracking or dis- 


MACHINE DESIGN—October, 1948 


Fig. 1 — Top — Auxiliary aircraft 
power unit has air ducts made of 
glass laminates 


Fig. 2 — Above — Glass laminate 
parts used in aircraft auxiliary 
power unit.. Tubular L-shaped part 
at left is made by wrapping lamin- 
ate material around plaster mold. 
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Fig. 3—Above—Label holder for bottle labeling machine 
has molded-in, threaded inserts 





Fig. 4 — Above — Laminated housing for radar antenna 
measures over four feet in diameter as is graphically il- 
lustrated by yard stick lying within the housing ring 


Fig. 5—Below--Comparative physical properties of glass 
laminates and common metals 


tortion under exposure to moisture and heat and do 
not corrode under these conditions or under the action 
of most chemicals. They are neither soft nor brittle, 
yet light in weight, the density being about equal to 
that of magnesium. In addition to these advantage. 
ous properties, the glass laminates lend themselves to 
unique new direct-fabricating methods which serve to 
make possible involved shapes at reduced cost. 

A relative newcomer to the plastics field, this glass 
laminate is appearing more and more where the qual- 
ities described are of value. Example of such an ap- 
plication is the Jack & Heintz auxiliary aircraft power 
unit, Fig. 1, in which the typical polyester laminate, 
Glastic, is used in five air duct parts. More recent 
designs employ even greater numbers of glass-lam- 
inated parts. All of these components were original- 
ly designed for sheet metal construction and all are 
of complicated shape. In this case the production 
quantity was not small, being about 500 to 1000 per 
year; however, the complicated dies required for 
metal forming would have made the unit price of the 
parts considerably higher than the maunfacturer con- 
sidered to be warranted. 


Fabricating Methods 


Several interesting fabricating techniques used in 
making these power-unit parts, shown in Fig. 2, illus- 
trate the versatility of the laminating process. The 
generator end cover, seen at the right side of the 
illustration, was made of two parts formed over hard- 
wood molds and then cemented together. Fabrica- 
tion of parts of this type is manual. After the fiber- 
glass is saturated in the polyester resin it is laid over 
the mold in several layers. A vacuum bag is then 
drawn over the assembled “lay up” to hold it tightly 
to the form during the oven cure. Assembly of the 
parts is by means of the same resin, a weld being de- 
veloped which has almost the strength of the com- 
ponent parts. 

The tubular L-shaped duct seen to the left of Fig. 
2 was formed in a different manner. In this instance, 
design was such that a wood mold could not have 
been removed from the cured part. Therefore the 
mold was made of plaster and after the part was 
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TABLE I—Properties of 


Glass-Polyester Laminates 





—_—_ 





Flexural Modulus of Izod Impact 

Material Strength Elasticity Strength 

(psi) (psi x 10°) (ft-lb/in.) 
Parallel 
Laminates 96,500 4.8 46.0 
Cross 
Laminates 38,900 2.2 30.0 
Mat 
Laminates 20,500 1.0 21.0 


Tensile 
Strength 


Compressive Specific Water Are 
Strength Hardness Gravity Absorption Resistance 
(psi) (psi) (Rockwell M) (per cent) (seconds) 
76,000 42,500 90 1.8 0.26 120 
30,000 15,000 40 1.6 0.35 
18,000 15,500 90 1.5 0.35 60 








cured the plaster was removed by hammering, break- 
ing it into small pieces. The toughness of the glass 
plastic material allows this hammering without dam- 
age to the piece. 

The possible intricacy of form together with the 
physical properties developed have been used to ad- 
vantage in many other machine parts, an example be- 
ing the label holder used in a bottle labeling machine, 
Fig. 3. The advantage of being easily fabricated to 
large sizes is an additional feature that makes lam- 
inated plastics suitable for many parts which would 
be difficult to make from metal and impossible to 
make by conventional molding practice. There is no 
limitation imposed by press capacities or oven dimen- 
sions. Molds can be made of concrete if desired and 
the cure heat can be supplied by heat lamps or by 
steam pipes cast into the mold. The molded Glastic 
radar-antenna guard ring shown in Fig. 4 is over four 
feet in diameter and much larger shapes have been 
fabricated successfully by this technique. 

PHYSICAL PROPERTIES: As shown in the charts of 
Figs. 5 and 6, the physical properties of the glass 
laminates compare favorably with common metals of 
construction. However, modulus of elasticity, while 
considerably higher than for other plastics, is much 
lower than that of metals. For this reason special 
techniques have been developed to increase the stiff- 
ness of sections. The sandwich materials are ex- 
amples of methods of doing this; balsa, cellular plas- 
tic or honeycomb material is inserted between two lay- 
ers of glass laminate to increase the section modulus. 


Fig. 6—Physical property-weight ratios of laminates and 
metals illustrate the advantage of the plastic material’s 
toughness and high tensile strength 


As shown in Fig. 6, specific modulus of the lam- 
inates, that is the ratio of modulus of elasticity to 
density, approaches that of common metals, and it is 
therefore possible to produce rigid assemblies at an 
actual weight saving. 

Given in TABLE I are the typical physical proper- 
ties of the polyester laminates, illustrating the fact 
that the material may be selected for strength in 
compression and tension. Since the direction of glass 
fibers can be controlled, it is quite feasible to produce 
parts having principal strength in one, two or three 
directions by using fabrics of the appropriate weave. 
It is also possible to produce a material of uniform 
strength in all directions by using a mat glass rather 
than a fabric. Uniformity, in this case, is at some 
sacrifice of maximum strength. 


Dimensional Stability Good he, 


Dimensional stability of the material is excellent 
owing to the high strength of the glass fibers, their 
low thermal coefficient, and their complete inertness 
to moisture conditions. Where it is desired to use the 
material in conjunction with a metal, advantage can 
be taken of its thermal expansion rate which is ap- 
proximately equal to that of steel. Expansion joints 
in large sections can, therefore, usually be obviated 
and inserts can be expected to remain tight even 
under conditions of widely fluctuating temperature. 

DESIGN: Glass-polyester laminates are basically 
sheet materials and this fact should be taken into 
consideration when designing parts to be made of 
them. Moderate changes in section thickness are pos- 
sible, but not desirable, and fabricating problems can 
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Fig. 8—Above—Open mold process.. Work is confined be- 

tween two fitting dies.. Flange required for this process 

can be removed after molding.. A-A, B-B and C-C indicate 
trim lines of flanged, cylindrical or ported parts 
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Fig. 9—Above—When flanges are necessary they should 

be on outside of part to permit easy removal of male mold. 

Internal flanges require use of fitted, internal, rubber 
molding bag 
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Fig. 7—Left—Vacuum-bag process of molding laminates, 

Plastic-impregnated cloth is shaped over wood form and 

then covered by fitted rubber cover sealed to work base, 

Vacuum drawn under work causes atmosphere to firmly 
press work against mold 


be viewed almost as those of making drawn metal 
parts. 

Most common method used for manufacturing these 
relatively short run parts is vacuum bag molding, il- 
lustrated in Fig. 7. This method requires only a 
male form with no matching part. Since the poly- 
ester resins require no pressure and only modest heat 
for curing, these forms can be made of wood or plas- 
ter. The use of a one-piece mold greatly reduces 
initial expense since the high cost of matched metal 
molds is largely a matter of the close tolerance neces- 
sary between the two mold members and the means 
of accurate alignment between them as they close. 

The one-piece mold generally requires the use of 
woven cloth materials which control automatically 
their own thickness in the vacuum bag. Where larger 
quantities are required a considerable economy can 
be realized by using unwoven mat type glass rein- 
forcement. This material generally requires matched 
metal molds, Fig. 8, since it has considerable springi- 
ness, or “bulk factor,” and must be squeezed under 
modest pressure to control properly its thickness. In 
making parts by this method the saturated fabric is 
laid in the female die and the male is then used to 
control internal dimensions. Owing to the stretch and 
limpness of the plastic-wetted glass, it is not possible 
to fill space precisely and end dimensions are con- 
trolled by providing flash and then trimming to size. 
Typical trim lines are shown in Fig. 8, A-A being used 
for a flanged part, while a simple cylindrical part 
would be trimmed as shown by lines B-B. In the 
event that openings were desired in the part, these 
can best be made by machining after molding; C-C 
illustrates the location of a hole in the bottom of a 
part, the original laminate being made with a solid 
bottom. 


Re-entrant Flanges To Be Avoided 


Because the male die must be removed after the 
part hardens, re-entrant flanges should be avoided if 
at all possible. As shown in Fig. 9, better practice 
would be to provide a simple external flange, which 
actually must be provided in manufacture in any 
event. Under certain conditions such re-entrant 
curves are possible, using an internal rubber bag 
technique which is just the converse of the vacuum 
bag method previously described. It uses a female 
mold instead of a male form and a male bag under 
pressure in place of an enclosing bag under vacuum. 
However, special curing bags of this type are not in- 
expensive and such design will result in higher costs. 


Fig. 10—Left—Inserts may be of the knurled type, pressed 

into drilled holes after curing (a); or molded-in type (b) for 

use when high strength is required.. Shown at (c), (d) and 
(e) are typical designs for molded-in inserts 
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Flanges are often used as a holding means in final 
assembly. If such flanges are undesirable they may 
be eliminated by the use of inserts as shown in Fig. 
10. Conventional inserts of the knurled type cannot 
easily be molded in place in plastics of this type be- 
cause of the laminated construction. Instead, where 
high strength is required, the inserts should be of 
the T or U-bolt type as indicated in the illustration. 
The stud is normally inserted through a hole in the 
fabric before curing in order to increase its holding 
power, therefore a flange is actually produced. This 
is machined off to produce a square shoulder. The 
flange can, of course, be left on if so desired. When 
conventional knurled inserts. are desired, they are se- 
cured in place by cementing into holes machined into 
the part after molding. 


Keep Wall Sections Uniform 


The basic idea of retaining uniform wall sections 
in design should also be followed in shapes other than 
hollow. Fig. 11 illustrates the right and wrong de- 
sign for an L-shaped part. The square shoulders are 
difficult to produce and if the design permits should 
preferably be omitted in favor of a soft curve. The 
stiffening ribs illustrated in the left-hand sketch 
could be produced by cementing on additional mate- 
rial, however, weak points would be created. Shown 
in Fig. 12 is another example of the right and wrong 
ways of designing laminated parts. In this actual 
case, corrugations were desired and the part was de- 
signed with several ridges producing points of in- 
creased thickness. This could have been accomplished 
by molding the laminations over suitable filler cores, 
but by merely designing “‘waves” into the material at 
these points, corrugations were obtained and the ma- 
terial held at an even wall thickness. 

Sharp corners, Fig. 13, should be avoided in all 
laminates. In parts made over male forms the ma- 
terial will generally become thinner at the radius 
than elsewhere. Hence a shape molded over a sharp 
inside corner may have an outside radius which is 
equal to twice the laminate thickness. Where a sharp 
outside corner is essential several alternatives can be 
used. A female form can be used but it is difficult 
to prevent voids at the sharp corner and a special 
filler is usually placed in the corner under the lam- 
inate thus allowing the cloth to take a broad sweep. 
The material in the corner is thus not part of the 
continuous fiber of the laminate and will not be as 
strong as the rest of the piece. An alternative to this, 
where the piece is not to carry much stress, is to mold 
over a bulge on the male form and then machine the 
outside surfaces to the required sharp corner. 

Cylindrical or symmetrical hollow shapes can be 
made, as was the duct mentioned previously, by wrap- 
ping the fabric around a mandrel and then removing 
the mandrel by driving it out (in the case of a 

(Concluded on Page 156) 


Fig. 14—Right—Three designs for tubular parts. Type (a) 
is relatively expensive. Types (b) and (c) are each molded 
in two parts and then cemented together 


MACHINE DESIGN—October, 1948 





Fig. 11—Right—Parts 
should be designed 
so as to eliminate 
ribs, left. Preferred 
design allows smooth S 
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Fig. 12 — Below — 
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Fig. 13—Below—Possible corner designs.. Rounded corner, 
(a) is best design. If part must fit a sharp-cornered mating 
assembly, design (b) may be used although corner is weak- 
ened. Shown at (c) is effect of sharp internal corner. Lam- 
inate material is pulled thin over the sharp edge. Sketches 
(d) and (e) show methods of producing stronger sharp in- 
ternal corner. These techniques increase costs and produce 
weak points if bulges are removed 
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~ Design Innovations 


in Yarn Spinner 


. . . include worm-driven screw 
jacks, novel reciprocating mechan- 
ism and twenty-spindle belt drive 


By G. F. Norcross 
Chief Engineer 







McGlynn Hays Industries Inc. 
Belleville 9, N. J. 


ESIGN of the McGlynn Hays ring spinning 

machine, Fig. 1, incorporates several interest- 

ing innovations: A rising draft mechanism, a 
worm-driven ring-rail lifting mechanism and a twenty- 
spindle endless-belt drive. 

RISING DRAFT MECHANISM: As the drawing, Fig. 2, 
shows, the rising draft field is composed of seven 
individual shafts, each 50 feet long, which control 
the fibers prior to the actual spinning of the yarn. 
It is imperative that alignment of these shafts be 
maintained. Also, to spin a large package, raising 
the draft field is necessary. Thus, the field is 
mounted on stands, which in turn are bolted to a 
50-foot long structural angle (draft rail). To pro- 
vide proper alignment, the angle has to be raised, 
without sag, a distance of five inches. This is ac- 
complished by an individual, automatically-controlled, 
electric motor driving worm-screw jacks placed at 
five-foot intervals, making a total of eleven jacks in 
all. Upon automatic impulse, the motor is actuated 
and elevates the complete draft field. One revolu- 
tion of the jack shaft itself results in a 0.005-inch 
vertical motion of the draft rail. Vertical alignment is 
achieved by mounting the structural angle to the 
machine frames through the use of parallelogram 
arms. Of course this means that the draft field will 
move forward and back a slight amount as it raises 
and lowers. However, this does not affect the spin- 
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ning of the yarn in any way. 

RING-RAIL LIFTING MECHANISM: Yarn is spun onto 
the package by the medium of a traveler which is 
carried on a ring concentric with the spindle. The 
yarn passes through an eyelet above the package, 
then passes through the traveler and winds onto the 
package. Since the spindle is driven, it is only the 
tension in the yarn which cayses the traveler to 
rotate. The building of a proper size and shape pack- 
age depends upon the controlled motion of the rings. 
As the McGlynn Hays machine has 200 spindles on 
each side, 20 rings are mounted on 10 ring rail sec- 
tions running the length of the machine. The proper 
motion of the ring rail is controlled by a “bobbin 
builder mechanism” which is shown in the drawing of 
Fig. 3. 


Bobbin Builder Oscillated By Cam 


The bobbin builder housing is pivoted at one end 
and the opposite end is held against a cam having 4 
2-inch throw. This cam shaft revolves at a predeter- 
mined speed depending on the type of yarn being 
spun. The bobbin builder is a worm and wheel me- 
chanism. On the wheel shaft is a chain drum to which 
one end of a cable chain is attached. The other 
end of this chain is-run over a pulley and attached to 
a horizontal pull bar running the length of the ma- 
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Fig. 1—Left—Modern ring spin- 
ning machine incorporates num- 
erous design innovations 
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ring rail is made to oscillate 2 inches down and up. 
Since the package requires winding over a 10-inch 
traverse, it is necessary to have this oscillation pro- 
gressively higher on the package tube until the pack- 
age is completely spun. This is accomplished by 
placing a ratchet wheel on the worm shaft of the 
bobbin builder. Pivoting on this worm shaft is an 
chine. At five-foot intervals along this pull bar, arm carrying a pawl. The far end of the arm is at- 
additional chains are attached and run over pulleys tached to the frame of the machine by a chain which 
down to the bottom of the ring rail holder lift bars. 


Thus, as the bobbin builder is oscillated up and down 

two inches by the motion of the cam, by translation Fig. 2—Below—Chain-driven from motor, worm-screw jacks 

of this motion through the pull bar and chains, the placed at five-foot intervals, raise and lower 50-foot draft 
rail at uniform rate over its entire length 
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is adjusted to have slightly less than 2 inches of 
slack. As the bobbin builder oscillates by action 
of the cam, the chain becomes taut near the lower 
end of the stroke, causing the pawl to rotate the 
ratchet plate on the worm shaft. This causes a 
slight rotation of both the wheel shaft and the chain 
drum. 

Resultant motion of the ring rail is such that its 
upward movement is always 2 inches while its down- 
ward stroke is slightly less. This method of winding 
a package is known as a “filling” wind and the pack- 
age is complete when 8 inches of chain have been 
wound onto the chain drum of the bobbin builder. 
Translation of the pul? bar and ring rail through 8 
inches, plus the 2 inches of oscillation caused by the 
cam, account for the 10-inch traverse of the ring 
rail. 


SPINDLE DRIVE: Since the machine has 200 spindles 
on each side, it involves a unique type of spindle 
drive, shown in Fig. 4. In the past it has been shown 
that spindle stoppages due to belt breaks were almost 
in proportion to the number of joints in the belts, 
This machine has 20 spindles on one continuous belt 
with continuous hard-drawn aluminum tubes used 
in lieu of pulleys. By this design, life of the thin 
cloth belt has been increased considerably over meth- 


- ods now normally found in use. The seamless alumi- 


num tubes are held in splined bearings which are 
supported in each intermediate frame of the machine 
and are connected through quickly removable splines, 
There are ten drums in one line. The main drive igs 
provided through an 8-inch diameter drum, while a 
4-inch diameter drum is used immediately forward of 
the larger drum for idler purposes only. 
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Fig. 3—Above—Cam-actuated bobbin builder employs 

chain to vertically oscillate the ring rail continuously. Action 

of ratchet is such that oscillating ring rail moves progress- 
ively higher up the package 


Fig. 4—Below—How continuous belt of thin cloth is used to 

drive twenty spindles. Both long pulleys—driver and idler— 

are continuous hard-drawn aluminum tubes mounted on 
splined bearings 
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Fig. 1—Liquid level gages made by the Boston Auto Gage Co. utilize two sintered Alnico magnets to provide a leakproof 
coupling between the float mechanism and the indicator 


Permanent Magnets in Design 


By R. J. Studders 


Metallurgy Div., Schenectady Works 
General Electric Co. 


N RECENT years permanent magnets have found 
a ever increasing number of uses in industry. 
There are many outstanding advantages to the 
use of a magnetic field maintained by a modern 
permanent magnet material, Fig. 1, rather than the 


Fig. 2—Typical permanent magnet Fig. 3—Second quadrant of the loop 
in Fig. 2, known as the demagnetiza- 
tion curve, supplies most useful data 


hvsteresis loop obtained by plotting 
induction against magnetizing force 





conventional wound field. A very definite space and 
weight saving may be realized with the use of perma- 
nent magnets, except in instances where it is neces- 
sary to create an extremely large or intense magnetic 
field. Self-contained and consuming no electrical 


Fig. 4—Typical minor hysteresis loon 
under the demagnetization curve used 
in dynamic design calculations 
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energy in use, permanent magnet apparatus requires 
no provision to dissipate the heat normally developed 
by an electromagnet. Over long periods of time 
permanent magnets have repeatedly proved to be ex- 
tremely stable and dependable sources of magnetic 
fields. 

The functions of permanent magnets may be di- 
vided into two rather general classifications. In the 
first will fall those applications which are essentially 
concerned with the conversion of energy from one 
form to another. In the second group are all those 
applications which utilize a tractive force, the force 
of attraction between a magnetic field and magnetic 
materials, or in rarer cases, a force of repulsion be- 
tween like magnetic poles. 

Considering first the energy transforming uses of 
permanent magnets; these are usually concerned 
with the conversion of mechanical energy into elec- 
trical, or electrical energy into mechanical. With a 

















Fig. 5—General design and operation of permanent hold- 
ing magnet assembly, (a) being without a keeper 


mechanical force available, a generator or magneto 
may be utilized to obtain electrical energy. In simple 
terms, the mechanical force is so applied as to create 
a relative motion between an electrical conductor 
and a magnetic field maintained by a permanent mag- 
net. Such motion will cause an electric current to flow 
in the conductor. In the opposite type of energy con- 
version, a current carrying conductor will exhibit 
mechanical motion when immersed in a magnetic 
field following the well-known laws of physics. This 
is essentially the principle of operation of the perma- 
nent magnet loudspeaker. The electric motor is an- 
other example of the conversion of electrical energy 
although operating on a somewhat different principle 
than the loud speaker. 


Use of Tractive Forces 


The second general function of a permanent mag- 
net is to supply a tractive force. The basis for such 
a force is the fact that unlike magnetic poles attract 
one another, while like poles exhibit repulsion. There 
is a magnetic polarity induced in ferromagnetic ma- 
terials in the presence of an exciting magnetic field. 
If this magnetic field is maintained by a permanent 
magnet, there is a force of attraction between the 
poles of the magnet and the poles induced in the 
magnetic material. This mechanical force, varying 
as the magnetic pole strengths and the distance be- 
tween them, has been usefully employed in a variety 
of applications. 
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Fig. 6—Saco-Lowell 2-for-1 yarn twister drive mechanism 
utilizes permanent magnets to provide positive drive with 
automatic safety release in event of operational trouble 


PERMANENT MAGNET MATERIALS: The ever increas 
ing demand for permanent magnet apparatus is in 
large measure attributable to the improved magnetic 
properties of modern magnet materials. Probably 
one of the greatest advances in permanent magnet 
technology was the development of the anisotropic 
alloy, Alnico 5. This alloy has multiplied the mag 
netic energy available from a given volume of ma 
terial by four or five times. Consequently, much 
effort has been concentrated on the manufacture of 
Alnico 5 and its modifications with a uniform and 
high magnetic quality. 

A partial list of magnetic properties of some of the 
more important alloys is given in TABLE I. The Alnico 
family of alloys are very hard and nonmachinable. 
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Fig. 7—Cross-sectional view of the yarn twister showing 
the magnet arrangement and safety release mechanisms 


They must be ground to final dimensions if close 
tolerances are to be maintained. The smaller-size 
Alnico magnets may be more economically manufac- 
tured: to closer tolerances by utilizing the powder 
metallurgy methods of manufacture. Cunico is ma- 
chinable and workable, but its magnetic properties are 
not too attractive for most work. Cunife and Vicalloy 
are also both machinable and workable. Further, 
their magnetic properties are dependent upon the 
amount and type of cold work given the alloy after 
quenching. These alloys are usually used in the 
form of wire or sheet. Vectolite is a unique non- 
metallic magnet material with a high electrical resist- 
ivity and low specific gravity. 

PERMANENT MAGNET DESIGN: Proper utilization of 
the available magnet materials requires that close 
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attention be accorded such factors as cost, electrical 
and physical properties and, in some instances, space 
consumption. Precise calculation and comparison of 
magnetic circuits is a lengthy and tedious procedure, 
generally unfamiliar to the designer. As a conse- 
quence, permanent magnet design still is considered 
somewhat of an art and often is left to a few ex- 
perienced engineers. Outlined below are the general 
methods used to arrive at a first approximation of 
magnetic circuit dimensions. 


Second Quadrant Supplies Data 


If the measured induction of a magnet in a com- 
pletely closed magnetic circuit is plotted as a function 
of the external magnetizing force, the magnitizing 
force varying between limits which will saturate the 
material, the common hysteresis loop shown in Fig. 2 
is obtained. The second quadrant portion of this 
loop, Fig. 3 is called the demagnetization curve and 
supplies much of the data used in magnet design. 


TABLE I 
Properties of Important Magnetic Alloys 


Coercive Force Residual Induction Max. Avail. Energy 


(He, oersteds) (Br, gauss) (BH Max. 
Alloy gauss-oersteds) 

Alnico 2 540 7200 1,600,000 
Alnico 3. 400 7100 1,400,000 
Alnico 5. 575 12000 4,500,000 
rere 750 10000 3,500,000 
Be BP 6 once cows 1000 5800 1,800,000 
SE Sirk aouiay eins 650 3200 850,000 
Cemite ..ccccccsse. SOO 4—5800 1—2,000,000 
Vicalloy .......... 300-500 8-9500 1-3,500,000 
Wee Ka<dudace . 900 1600 600,000 


In many applications the required magnetic field 
is essentially static and the permanent magnet is 
subject to only very small demagnetizing influences. 
The magnet in such a static circuit is assumed to 
operate at one point on the demagnetization curve. 
The product of B and H for any point on the magnet 
demagnetization curve is proportional to the energy 
externally available per unit volume of magnet ma- 
terial, and there is one point on this curve for which 
the BH product is a maximum. It may be shown 
that when the magnet is made to operate at its point 
of maximum energy, a minimum amount of magnet 
material will be required to maintain a given amount 
of flux in the air gap. Nearly all useful magnet ap- 
plications have an air gap in the circuit. This cir- 
cuit air gap by its very nature will exert a demag- 
netizing influence on the magnet. There will also be 
a certain amount of flux leakage about the circuit 
which will be unavailable to the air gap. In static 
applications the task of the designer is to regulate the 
magnet and circuit dimensions to minimize the leak- 
age and have the magnet operating at the point of 
maximum energy on its demagnetization curve after 
initial saturation. 

The greater number of magnet applications are 
dynamic in nature as contrasted to the static type 
discussed above. For reasons of stability, assembly 
problems, or operating conditions, the magnet in a 
dynamic application is subject to significant demag- 
netizing influences. Under such conditions the operat- 
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ing point of the magnet will move along a minor hyste- 
resis loop, and design will no longer be concerned with 
the maximum energy point on the demagnetization 
curve. A typical minor hysteresis loop lying under the 
demagnetization curve is shown in Fig. 4. In this case, 
for minimum volume of material, the circuit and 
magnet dimensions are selected so that the magnet 
operating point will move along the proper hysteresis 
loop. As has been indicated earlier, the energy avail- 
able externally from a permanent magnet in a circuit 
containing an air gap is composed of two parts, the 
useful and the leakage. In dynamic applications it 
is necessary to design the circuit to obtain a maxi- 
mum of useful energy and, thereby, utilize a minimum 
of magnet material. To regulate the magnet so that 
it will operate on the most efficient minor hysteresis 
loop, it is necessary to control the circuit leakage 
rather than minimize it as in the case of static appli- 
cations. 


Industrial Applications 


HOLDING MAGNETS: One of the most popular and 
useful permanent magnet applications is the holding 





Fig. 8—Cross section of the Barnes Drill Co. magnetic 
separator which uses permanent magnet collectors 


magnet assembly. These assemblies are manufactured 
in a wide variety of sizes and types, with the pull re- 
quired to rémove them from a piece of steel vary- 
ing between 2 and 500 pounds. Their general design 
and operation is indicated in Fig. 5. A cutaway draw- 
ing of a typical assembly with no keeper across its 
poles is shown in Fig. 5a. Most of the available flux 
in this case traverses the shunt air gap. With the 
assembly placed on a piece of steel, Fig. 5b, most of 
the flux passes through the steel with very little re- 
maining in the air gap. The pull required to remove 
the holding assembly from the steel will be propor- 
tional to the product of the pole area and the square 
of the flux density at the pole faces. 

The holding magnet assembly has almost an un- 
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limited number of applications in industry. Another 


advantage may be gained by the use of the holding | 
power of permanent magnets as exemplified by the | 
Saco Lowell 2-for-1 yarn twister, Fig. 6.As may | 


be seen in Fig. 7, the magnets are used to hold the 
yarn cone assembly stationary with respect to the 
rotating spindle through a considerable air gap, In 
the event of a jam, rotation of the assembly repels 
the movable magnet to stop both motor and spindle. 
This simple method of holding with an air gap per- 
mits 360-degree rotation of the flyer and yarn. This 
flyer rotation adds another turn to the yarn before it 
is wound on the take-up spool. 


Eppy CURRENT DEVICES: An interesting use of per- 





manent magnets is in plugging controls for brakeless | 


stopping of polyphase induction motors by reversing 
the power to the motor. The heart of this control is 
an eddy current disk driven by the motor in a per- 
manent magnet field mechanically separate from the 
motor. As the disk rotates in the magnet assembly, 
the eddy currents produced in the disk tend to twist 
the magnet assembly about its axis, i.e., create a 
torque. As the speed of the motor approaches zero 
with the power reversed, the decrease in torque is 
used as a means to interrupt the circuit and prevent 
the motor from reversing directions. Stopping times 
on the order of one second are common with this con- 
trol. Eddy current devices with permanent magnets, 





such as described above, are essentially frictionless | 


except in the bearings and, consequently, they are 
characterized by a long, useful life. 


‘ Magnetic Separation Advantages 


MAGNETIC SEPARATORS: Magnetic separator appara- 
tus has a wide variety of uses in industry. One of 
the best applications utilizing the advantages of per- 
manent magnets is the magnetic coolant separator for 
honing and grinding machines. With this machine 
there is no undesirable temperature rise in the coolant 
due to its passage through the permanent magnet 
separator. Fig. 8 is a cutaway drawing of such a 
separator showing its construction. The magnetic 
particles are attracted to the pole area of the revolv- 
ing magnets, removed from the coolant liquid, and 
deposited in a separate bin. This separator is s0 
designed that the attracted magnetic particles form 
a filter to also remove much of the abrasive ma- 
terial from the coolant. 


TRANSMISSION OF MOTION: To prevent leakage or 
contamination it is many times desirable to trans- 
mit simple mechanical motion through a wall with- 
out piercing the wall. A magnetic ‘coupling with 
permanent magnets offers a simple solution to this 
problem. The liquid level indicators shown in Fig. 1 
illustrate the use of such couplings. The rise or fall 
of the float actuates the dial pointer through the 
medium of the permanent magnet coupling. 

These are but a few of the many present day ap- 
plications of permanent magnets. There are many 
untouched fields where permanent magnets may assist 
in doing a better job more economically than other- 
wise possible. 
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Fig. 1—Fatigue machine 
adapted for studies of 
threaded connections 









Obtaining Fatigue-Test Data 


By J. A. Saver and P. K. Roos 


Professor and Head Assistant Professor 


Department of Engineering Mechanics 
The Pennsylvania State College 
State College, Pa. 











OR fatigue studies under combined stress condi- 
tions, the Sonntag fatigue testing machine! is 
easily adaptable for testing under various stress 


combinations. Its flexibility permits superposition of 



































~ 
‘static loads so that mean stresses other than zero : a) P4 
can be studied. In fact the apparatus—consisting of Ry 
a centrifugal force oscillator with built-in inertia Pa 
force compensator—is more ideally suited for such Ny 
applications than it is for its basic function of study- 8 10 _ 
ing the fatigue properties of materials under simple 3° —zé 
stress conditions. Its ability to superimpose alternat- Ss 
ing forces of constant amplitude in tension-compres- ® 
sion, bending or torsion on any desired static preload s 
0.5 

1 The development and construction features of this apparatus are dis- 
cussed by B. J. Lazan in his article ‘‘Fatigue Testing Machine’’, Ma- 
CHINE DESIGN, May, 1947, Pages 123-127. 
Fig. 2—Typical nut loosening curve for a 5/16-18, Class 3 fit. ' 5,000 pre 15,000 

eles 


Nuts and bolts are cadmium plated steel. Loading was 500 
pounds static and 450 pounds dynamic 
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combine to provide a machine of extreme usefulness. 


Three specific applications in which the Sonntag 


apparatus has been found to be useful are: 


1. As a means of providing various types of vibra- 
tory conditions for the study of nut-bolt action. 

2. As a means of producing controlled cracks within 
a material for research work on the effect of 
such cracks on mechanical properties 

3. As a means of simultaneously applying various 
combinations of alternating bending and torsion- 
al moments to permit determination of their re- 
sultant effect on the fatigue characteristics of a 
given material. 


In each of these instances, suitable jigs and fixtures 
are required for holding the specimen or assembly and 
for adapting the inertia-force oscillator to the pur- 
pose in mind. Design modifications and testing pro- 
cedure, together with some of the preliminary test 
results and tentative conclusions, will be given in 
order that the universal nature of the apparatus and 
its applicability to various types of research projects 
may be evident. 


NUT-BOLT ACTION UNDER VIBRATORY FORCES: The 
loosening or fatigue of threaded connections under the 
action of vibratory forces has long been a problem of 
considerable importance to design engineers. In ap- 
plications where failure of a single threaded connec- 
tion would be disastrous, such as the attachment of 
an airplane engine to the engine supports, designers 
uuave required the use of locknuts, have specified con- 
trel of initial tightness, and have insisted on the use 
of high-strength alloy steels of high endurance limit 
for both the nut and bolt materials. 

Little test data are available, however, on which to 
base quantitative or sometimes even qualitative spec- 
ifications of these various factors. Some interesting 

2Almen, J. O.—‘‘On the Strength of Highly Stressed, Dynamically 
Loaded Bolts and Studs’’, SAE Journal (Trans.) Vol. 52, No. 4, April, 


1944. 


3 Goodier, J. N. & Sweeney, R. J.—‘‘Loosening by Vibration of 
Threaded Fastenings’’, Mechanical Engineering, December, 1945, Pages 


789-803. 
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Fig. 3—Left—Bending fixture 
adapted for impact specimens 
' 


Fig. 4—Below—Typical  shal- 

low fatigue crack produced at 

the base of a machined notch 
(magnification 250X) 








and important contributions to this field of knowl- 
edge have recently been made by Almen?, and Goodier 


and Sweeney*. Nevertheless, it is still difficult to 
answer such vitally important questions as: What 
should the initial bolt tightness be? What effect 
does this tightness have on the fatigue characteris- 
tics of the joint? If properly tightened, is a locking 
device still required? Which type of locking device 
will prove most satisfactory? Will some degree of 
loosening still occur? Is the amount of loosening 4 
function of the amount of preload removed by the 
vibration, of the frequency of the vibration, of the 
type of thread or thread fit used, and of the total 
number of cycles? 


The Sonntag fatigue machine is well-suited for 
supplying test data to help answer questions of this 
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type and for throwing light on the effect of the vari- 
ous variables entering into the problems. For a 
study of failure due to fatigue alone, no special modi- 
fications of the machine are necessary. The test 
polt and nut need only be mounted between the re- 
ciprocating platen and the fixed platen of the ma- 
chine, as shown in Fig. 1. 

The nut and bolt combination may be initially 
tightened by means of the static preload springs or 
by means of a tozque wrench. Any desired recipro- 
cating load can then be superimposed on the tight- 
ened assembly and the number of cycles to failure 
noted. In this manner, effect of such variables as nut 
and bolt material, initial tightness or applied torque, 
and type of thread on the fatigue performance of the 
joint may be studied. 

There are two limitations that should be pointed 
out. First is that only small sizes of nuts and bolts 
can be tested due to the limited capacity (1000 
pounds static load, 1000 pounds superimposed dynam- 
ic load) of the machine; and the second is that a rela- 
tively slow operating speed (1800 rpm) makes ac- 
cumulations of data rather tedious. 

For studying the effect of the various variables on 
the loosening of the threaged connection rather than 
on its fatigue strength, the additional apparatus 
shown in Fig. 1 has been found to be suitable. It con- 
sists of a light source, a small mirror glued to the 


Fig. 5-Above—Fracture of a standard 

Charpy V-notch, zero-radius bar, 

showing the shallow crack at the base 
of the notch (magnification 11X) 


Fig. 6—Right—Bending fixture adapted 
for round test specimens 
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hex side of the nut and a scale for reading the motion 
of the reflected light. In operation the head of the 
bolt is fixed to prevent rotation so that any move- 
ment of the light ray on the scale is due to relative 
rotation of the nut on the bolt. 

Typical loosening curves, i.e. amount of loosening 
in degrees of rotation versus number of alternating 
cycles, are shown in Fig. 2. It appears that the rate 
of loosening decreases rather rapidly with increasing 
load cycles and tends to approach zero. The effect of 
such other variables as the amount of initial or static 
load tightness, the ratio of dynamic loading to static 
load, and the roughness and class of fit of the con- 
tacting thread surfaces are now being studied. 


EFFECT OF INDUCED FATIGUE CRACKS ON MECHAN- 
ICAL PROPERTIES: Effect of small cracks or material 
imperfections on the strength of a specimen or struc- 
ture, especially when the specimen or structure is 
subjected to fatigue loading, is a factor which every 
design engineer must consider. Probably the most 
striking example of failure resulting from a crack or 
other source of stress concentration has been the 
splitting in two of some Liberty ships when buffeted 
by ocean storms. Many research projects are now 
under way in which the effect of stress concentra- 
tions on mechanical properties is being studied in the 
hope of throwing some light on the whole problem 

(Continued on Page 158) 
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Fig. 1 — Design of 
mount for a rotating 
antenna which gl. 
ways operates out of 


the critical speed 
range. Pneumatic 
tube and Oldham 
coupling permit lat. 
eral displacement, 
allowing center of 
gravity to seek the 
center of rotation 


By Alfred S. Gutman 
Cambridge Field Station 
Air Materiel Command 

Cambridge, Mass. 


Eliminating Vibration in 


High-Speed Machines 


ERFECT balance in a rotating system is diffi- 
Pant to achieve. Nonuniform distortions caused 
by temperature changes or stresses often disturb 

the most perfectly balanced assembly. 
In the design of a 24-ft diameter radar antenna re- 
volving at high speed on the top of a tower, partic- 


Fig. 2—Below—Flywheel mounted midway between bear- 
ings and slightly out of balance demonstrates the principles 
of transverse shaft vibration 
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ularly severe balancing problems were encountered. 
Because of its size a fabricated construction was nec- 
essary and it was recogized that such a structure 
could not be made so homogeneous that differential 
expansion would not occur. The solution lay in a 
special type of mount developed for the purpose after 
an extensive survey of existing designs, Fig. 1. 

This article presents a summary of balancing prin- 
ciples and their application to recent designs, and in- 





Fig. 3—Right—Shaft with 

keyway has different stiff- 

nesses in different planes, 

gives rise to a range of 

critical speeds rather than 
a single critical 
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cludes a discussion of the novel features of the new 
rotating antenna mount. 


CRITICAL SPEED: To demonstrate the causes of de- 
structive vibration in rotating machinery, the simple 
example of a wheel mounted symmetrically between 
two bearings, Fig. 2, will be considered. Centrifugal 
force acting on the wheel is 


(1) 


Ww 
Parte Tela tee 


where C = centrifugal force, pounds; W weight 
of wheel, pounds; g = acceleration due to gravity, 
386 inches per second?; m = mass of wheel = W/g 
pounds-seconds? per inch; » angular velocity of 
shaft, radians per second = 2 7n/60; n = shaft speed, 
revolutions per minute; yp deflection of shaft, 
inches; and e eccentricity of center of gravity of 
wheel in relation to shaft, inches. 

Elastic deflection of the shaft in the position shown 


is 





_wt+e wn 
Yor k ; 
where k = elastic constant for shaft deflection, 


pounds per inch. Substituting from Equation 1 into 
Equation 2, 


+e 
lel 


is 


WwW 
a | 


Solving for yp 


Fig. 4—Below—Axial compressive force on shaft causes a 
decrease in transverse stiffness 


(3) 


The dangerous condition exists when w” kg/W, 
since y, tends to become infinite, which would result 
in fracture of the shaft. This speed is called the 
critical speed, wy». Substituting 


| kg 


Ww 


(4) 


Wo— 


into Equation 3, 


g+e* 
Wo” W 


From Equation 5 it is evident that the shaft, though 
perfectly balanced and with zero eccentricity, will 
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Fig. 5—Below—Unsymmetrical mounting causes gyroscopic 
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forces which change the effective stiffness 
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Fig. 6—Right—Textile spindlemount is designed for low 
critical speed and freedom from gyroscopic forces 
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Fig. 7—Above—How location of the center of gravity of 
the disk changes below and above the critical speed 


Fig. 8—Below—Automatic balancing device on a high-speed 

grinding wheel. The three balls, when unclamped, seek 

relative positions such as to balance the assembly around 

the center of rotation at speeds above critical. Drawing, 
courtesy Cincinnati Grinders Inc. 
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have large deflections whenever it is run at a speed 
near the critical speed, wy. It is also evident, on thy 
other hand, that an imperfectly balanced structyy 
(with a certain eccentricity ¢) can be rotated with. 
out dangerous deflections, y,, provided the rotating 
speed » is far enough away from the critical speed %, 


PRESENT DESIGN PRACTICE: In practical design prob. 
lems, the operating speed » is known and it is the tag; 
of the engineer to design the rotating system in guch 
a way that the critical speed, Equation 4, is well be. 
yond the range of operating speeds. Good design 
generally dictates the weight, W, shall be as smal) as 
possible. Acceleration of gravity, g, is constant, 
Therefore the only factor that can be controlled by 
the designer is the stiffness of the system k. 

Two ways to keep the critical speed, u,, outside of 
the operating range are: 


1. Design a stiff structure (large k) 
2. Design a flexible structure (small k) 


A very stiff structure is bulky, heavy and ex. 
pensive. Therefore, in most cases of high speed ro. 
tation, the lighter flexible design is preferred. In this 
case, it is necessary to pass through the critical- 
speed range rapidly, which requires sufficient accel- 
eration power in the driving motors. Also, the addi- 
tion of a damping device may be helpful to reduce 
vibration amplitude while running through the crit- 
ical speed. The limitations on this design are: 


1. The structure 
the wheel 

2. The structure must be able to transmit the driv- 
ing torque to the wheel F 

3. The stiffness of the supporting shaft must be uni- 
form in all radial directions. 


must be stiff enough to support 


The third limitation requires a round shaft. For} 


instance, a shaft with a keyway would have differ- 
ent stiffness in different directions, Fig. 3. The crit- 
ical speed range of such a shaft would lie between 


a be 
Wo and 
Ww Ww 


Because of this range it might be difficult or impos- 
sible to bring the shaft speed above the upper critical. 
+ It must be borne in mind, also, that axial tension 
will increase the stiffness of the shaft while axial 
compression will decrease the stiffness, Fig. 4. This 
change of the factor k by axial forces can be deter- 
mined by applying elastic theory. Furthermore, for 
unsymmetrical mountings, gyroscopic forces must be 
taken into account, and this may change the results 
considerably, Fig. 5. It is beyond the scope of this 
article to treat, in detail, axial forces, gyroscopi¢ 
forces, unround shafts, shafts with more than one 
disk, or shafts with more than two bearings, the in- 
fluence of the mass of the shaft, the influence of non- 
uniform angular velocity, etc. 

However, the principles used in the design of ro 
tating structures will be dealt with. In order to elim: 
inate gyroscopic forces, spherical bearings or uml 
versal joints may be provided so that the disk cal 
seek its own plane of rotation. Textile spindles, Fig. 
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6, and centrifuges are good examples of designs free 
from gyroscopic forces and with low critical speed. 

By special design it is possible to arrive at extra 
flexibility and still retain sufficient support at stand- 
stil and the ability to transmit torque. Dynamic 
forces tend to bring the center of gravity into the 
center of rotation above critical speed, Fig. 7. Some- 
times separate flexible masses are added to the ordi- 
nary structure. The function of these masses is to 
bring the center of gravity into the center of rota- 
tion and thereby effectively balance the system above 
critical speed. 

The principle of adding movable masses to existing 
structures has been modified in certain mechanisms 
which omit elastic springs completely and use, in- 
stead, the dynamic forces to move the masses to the 
proper location, Theoretically, with the omission of 
elastic springs and the assumption of zero friction, 
such devices can achieve perfect balancing at speeds 
above the critical speed. The difficulty in all these 
mechanisms lies in the fact that the moving masses 
have to be arranged for concentric motion around the 
shaft in order to achieve desired results. The slight- 





Fig. 10—Two rings riding on a cone and free to seek any 
radial or axial position provide automatic balancing of 
the irregular mass of clothes in a washing machine during 


the spin-dry cycle 





drives mercury toward 


Fig. 9—Circular pipe the point. opposite 

partially filled with mer- unbalance 

cury provides  auto- 

matic self balance for Circulor pipe portially 
a rotating antenna filled with mercury 


flows toword ff and 


is reduced 





Centrifugal force WN 


Due to tilt, ty> 1. This 
causes a bigger centri- 
fugal force at %,mercury 


thereby existing unbolonce 








Unbalance couses disk 
fo tilt 

















MACHINE DESIGN—October, 1948 





121 
































a 








SS 


























VILLELD 














LLLAZZTZZLLLLI A, 














MM OE A EE eo 
























% 


Wig. 








Fig. 11—Principle of the pneumatic tube is applied to this 

design for mounting a large rotating antenna. Tube per- 

mits antenna to “float” into balanced position at speeds 
above the critical 


est eccentricity may cause them to do more harm 
than good. Devices of this nature include raceways, 
concentric with the shaft and filled with two or more 
rolling balls as in the balancing device shown in Fig. 
8, circular pipes partially filled with mercury, Fig. 9, 
and a pair of large rings riding on a cone, Fig. 10. 

The author has made a great number of tests with 
devices of the kind just described and considers 
them to be unreliable in most practical applications. 
At times they are surprisingly effective; at other 


122 


times they prove to be utterly useless. 
for this unreliability is believed to be, in part, the in- 


ability to maintain necessary perfect concentricity of} | 


the moving track, which may be easily disturbed. 


ANTENNA MouNTS: The design of large rotating 
antennas has necessitated a thorough study of the 
foregoing principles. A result of this study is the de 
velopment of two designs. The first uses rolling balls 
to ‘support the weight of the antenna without re 
straining its lateral motion, an Oldham coupling t 
transmit the torque, and a pneumatic tube to centef 
the floating antenna wheel. A universal joint is added 
to eliminate any gyroscopic forces of the antenna, 
Fig. 11. In order to pass through the critical speed 
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without excessive vibrations, a hydraulic dampening 

§ device can be added, Fig. 12. 

The second mount uses an electromagnetic chuck 

: | which clamps the antenna rigidly to the shaft at low 
and releases the antenna so that it may float 

| on the rubber tube at high speeds, Fig. 1. 

The rotating antenna is supported by the ball 
thrust bearing and is free to move angularly because 
fof the universal joint. Lateral freedom is permitted 
Mii by the Oldham coupling if the electromagnetic clutch 

his energized. 

"i Model tests have shown that structures with con- 
siderable unbalance can be rotated at high speeds 
without trouble if these principles are used. Low air 
pressure in the rubber tube is necessary for low crit- 
ical speed. However, air pressure cannot be reduced 
below the point where rolling friction of the steel 
balls or other horizontal forces, tending to displace 
Withe rotating structure from its axis of rotation, can- 
not be overcome. 


DYNAMIC VIBRATION ABSORBER: A method of elim- 
inating undesirable vibration is to add to the existing 
vibrating force another of the same frequency and am- 
plitude but of opposite phase, so that the two vibrat- 
ing forces cancel each other. This can be achieved by 
adding a spring and mass vibration system which is 
resonant at the operating frequency. Discussion and 
analysis of the application of this principle to a rotat- 
ing antenna follows. 

Referring to Fig. 13, the dynamic vibration ab- 
sorber consists of a stationary mass m,. supported by 
springs k. which are attached to the outer race of a 
ball bearing mounted on the rotating shaft. How the 
absorber is applied to a rotating antenna is shown in 
Fig. 13. 

For the antenna, whose mass is m,, the equation 
of motion is 


i} Acceleration force + elastic forces = vibrating force 


Afor 


line, inches; k, = stiffness of support for mass m, in 
lateral direction, pounds per inch; x, = deflection of 
mass mz, in relation to m,; k, = stiffness of absorber 
springs in lateral direction, pounds per inch; Py) = 
amplitude of vibrating force = m,€w? pounds; t = 
time, seconds; e = eccentricity of m. 

In like manner the equation of motion of mass mz is 


Acceleration force + elastic force = 0 . 


or 


2 
Mat hye 2,) = Oo ‘ (7) 


The steady-state solutions of Equations 6 and 7 are 
of the form x, = @, sin wt and %) = a, sin wt. Sub- 
stituting these values in Equations 6 and 7 and divid- 
ing throughout by sin wt, 


—M,00' + k,a,—k.(a,—a,) =P, (8) 
— Mw? + k,(a,.—a,) =O (9) 
Collecting terms for a, and a, 


(k,+k,—m,*)a,—k,a,=P, (10) 


—k,a,+ (k,.— Mz") a,=O i 6 (11) 


Solving Equations 10 and 11 simultaneously for a, 
and a, which are the amplitudes of x, and %., 


(k.— Mw’) P, 
a,= (12) 
(k.—™M™.") (k,+k,— My") ke? 





k.P, 






















































a,= (13) 
A (k,— M2) (k,+k,— Mw") —k 
ax, 
m—— + hv,.— ke, (2,—2,)—P, simnet ......0..2.....@) ; 
at’ With proper selection of m. and k, the designer 
|| Where x, — deflection of mass m, in relation to center 
Fig. 12—Hydraulic dampening device permits rotating an- 
tenna to pass through the critical without excessive vibration 
son Rotating 
in- 
r of —n 
= ; | f | 
ing tuk, J 
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de- LAI 
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can make k,/m, = w* so that the numerators of 
Equation 12 becomes zero and a, = 0. Substituting 
in Equation 13, ag = —Po/k,. Therefore x, = 0 and 
X%_y = —(Po/ke) sin of = — (mew?/k,) sin ot 

— (m,/Mz) € 8in ot. 

It is evident that when k,/m, = w? the antenna will 
not vibrate at all (x, = 0). The added weight, m, 
does vibrate, however, transmitting a force to the 
main shaft exactly equal in frequency and amplitude 
to the’ vibrating force caused by existing unbalance, 
but 180 degrees out of phase. The center of gravity 


Fig. 13~Application of dynamic vibration absorber to a 

high-speed rotating antenna. Absorber (inset) is a spring 

and mass system tuned to the speed of operation, which 
provides a periodic force counter to the unbalance 





of the stationary mass m, rotates at the same speq 
and in the same direction as m, but 180 degreeg ly. 
hind the center of gravity of m,. 

A limitation of this design is that it functions we) 
at one speed only, the speed for which the dynamic yj. 
bration absorber is tuned, » = \/ ko/ms. In a con 
stant-speed machine this limitation, of course, hag yo 
significance provided the rotating part can be quick. 


ly brought up to speed and quickly braked to rest, 
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Finishes 


By Joseph Mazia 


Metallurgist 
American Chemical Paint Co. 
Ambler, Pa. 


ESIGNERS, with the possible exception of 
D those in the automotive and home appliance 

fields, have often tended to ignore the impor- 
tance of sound finish engineering. Good functional 
design, proper selection of material, accurate ma- 
chining, precise heat treatment and faultless assem- 
bly all receive the most careful consideration. Finish- 
ing, on the other hagd, is often either ignored com- 
pletely or included as an afterthought in a blue- 
print note saying, “Paint, slush with oil, or cadmium 
plate.” The fallacy of this type of practice is illus- 
trated by the following case histories: 





THIS ARTICLE introduces a series on 
the subject of finishes for machine parts. 
Subsequent discussions will cover in de- 
tail properties of finishes and the design 
of parts to which they are to the applied. 
Topics to be covered in forthcoming is- 
sues will include organic coatings, plat- 

ing and chemical conversion coatings 
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For Machine Parts 














A manufacturer of hammer mills for crushing ores 
or chemicals sold a large number of mills to a chem- 
ical manufacturer who intended to use them for 
milling fused alkalis. Although the mills were painted 
with a high-grade machinery paint, within several 
weeks of service most of the paint was gone owing 
to attack by alkali; the machines looked like antiques 
and the chemical manufacturer, who prided him- 
self on running a model factory, registered a com- 
plaint. The mill manufacturer then consulted a finish 
engineer who informed him that he should have used 
an alkali-resistant paint of the chlorinated-rubber 
type instead of a pigmented oleo-resinous varnish. 

A manufacturer of precision instruments received 
a complaint from a customer that certain internal 
parts of a mechanism were failing to function prop- 
erly owing to corrosion. Knowing that he had had 
the parts cadmium plated, the manufacturer was 
reluctant to believe that they were rusting in the 


Top—Modern jet bomber makes use of virtually all repre- 

sentative finishes. Chemical conversion coatings on ord- 

nance parts, anodizing of aluminum, porcelain enameling 

of jet tail pipe, metal sputtering of instrument parts, and 
enamels on interior parts 
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Photo, courtesy Moore Special Tool Co. Inc. 


short time that they had been in service. He called 
in a consultant to study the situation. It was found 
that the parts had indeed corroded and the fault lay 
in two factors: First, no thickness had been specified 
for the cadmium plate and it was actually found 
to be only 0.00005-inch; second, the chemical fumes 
emanating from phenolic plastic parts in the mech- 
anism had rapidly attacked what little cadmium 
there was, permitting corrosion of the steel. 

A manufacturer of metal kitchen equipment was 
threatened with the loss of the lion’s share of his 
business because of paint failures and corrosion in 
the field. All of the complaints followed the same 
pattern: In the course of normal handling, a nick 
or cut developed in the paint film; rust reared its 
ugly head in the damaged area and soon spread like 
a cancer under the paint film, dislodging the paint 
and making the units a sorry sight to behold. The 
manufacturer made three false starts before the solu- 
tion was found. First, he changed the paint system, 
although the system he had been using was giving 
good service on a competitor’s equipment. Second, 
he installed an alkali cleaning system before his 
paint line in the belief that his cleaning was at fault. 
When this aggravated the situation he bought a 
vapor degreaser for preparing the surfaces for paint- 
ing. Although this did not solve his problem of 
underfilm corrosion and undercutting of the paint 
film he was on the right track—his treatment prior 
to painting was at fault. When he finally consulted 
a specialist he was informed that he would have to 
go a step beyond removing grease, oil and other 
dirt, which was being done quite efficiently by his 
alkali washer or his vapor degreaser. He would 
have to apply a phosphate coating to the precleaned 
steel surface. This type of crystalline coating, be- 
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Moore grinding-wheel 
dresser, above, makes ex- 
tensive use of black oxide 
finish on exposed parts 


Chromium plating on alu- 

minum, right, is used to re- 

duce wear on hydraulic 
landing-gear struts 


Refrigerator shells, below, 
shown on the paint spray 
line, are enameled over a 
zinc-iron phosphate chem- 
ical conversion coating 
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ing stable and insoluble, would tend to bind the 
int tightly and prevent galvanic acceleration of 
the corrosion of the base metal. 

These examples illustrate the economic importance 
of good finish engineering. The protective finish on 
machines can be compared in importance with the 
skin on our bodies. In an inanimate object beauty 
‘may be only “skin deep” but the protective value 
must go deeper if it is to succeed in its mission. 
Automotive chromium finish may be taken as an 
‘example of this for the finish contains only from 
9.00001 to 0.00002-inch of chromium on the surface. 
Tn this case the beauty is indeed only “skin deep” 
‘for the protective value depends on an underlying 
0.001-inch combined thickness of nickel and copper 


deposits. 


Corrosion Protection 


Principal reason for applying a finish to a metal 
surface is to protect the metal structure from cor- 
rosion. Assuredly, other reasons are valid and im- 
pose their limitations on the primary one. These 
include coloring or appearance, abrasion and wear 
resistance, and specialized applications such as sound 
deadening and electrical insulation. Since corrosion 
of metals is the main target of the finisher and is 
the prime destroyer of mechanical properties, it fol- 
lows that good finishing practice is an important 
part of sound engineering design. Recognition of 
this fact has been in the dawn stage of its devel- 
opment during the past ten years. This recognition 
has led to the healthful and economically profitable 
practice of having corrosion engineers and other 
protective finishing experts work hand in hand with 
designers from the time of conception of new equip- 
ment. 

Important factors to be considered in the choice 
of finishes are: The function of the part, the alloy 
of which it is fabricated, the environment in which 
fm it is expected to serve, allowable cost for finishing, 
g finishing processes available to the manufacturer, 
lam life expectancy of the part, and the condition of 
the part when it is received by the finishing shop. 

Once these factors have been considered the en- 


Wear and corrosion resistance of machine parts is in- 
reased by manganese-iron chemical conversion coatings 
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gineer must choose a finish from among the follow- 
ing general categories: 


1. Rust preventive compounds; slushing oils 
2. Chemical conversion coatings; manganese-iron 
phosphate on stec! or chromate-phosphate on alu- 
minum alloys 
3. Electrochemical Snishes 
a. Anodic or reverse current types; electropolish- 
ing, anodizing of aluminum, magnesium or zinc 
alloys 
b. Electrodeposited coatings, cathodic or direct cur- 
rent processes; zinc, copper, nickel or chromi- 
um plating 
4. Hot-dip metal coatings; Terne plate, galvanizing, 
tin plating 
5. Special metal coatings 
a. Immersion, or electroless deposits; Cuprodine 
for copper on steel, Brenner-Riddel process for 
nickel on steel 
b. Metals evaporated in vacuum 
c. Metal sputtered in vacuum 
d. Iron or nickel deposited from carbonyl com- 
pounds 
6. Sprayed metal or metallized coatings; Schoop 
process, Schori process 
7. Diffusion coatings; Sherardizing for zinc on steel, 
Thrigizing for silicon impregnation of steel 
. Vitreous enamels 
9. Organic finishes; paints, lacquers, varnishes and 
related materials. 


oo 


This list is only a bare outline of the finishing 
field as it exists today. Yet it illustrates the vast- 
ness of the field and should give hope to the harried 
engineer that somewhere in this maze of applied 
science is the precise process to fit his needs whether 


Forgings and other aluminum aircraft parts are protected 
by electrochemically or chemically applied coatings 
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the finish be applied by a putty knife or sputtered 
from a live electrode in a high vacuum. 

Proper preparation of metal surfaces prior to ap- 
plication of a finish is a matter of considerable im- 
portance. To paraphrase Dr. Oliver P. Watts, pio- 
neer scientist in the plating field: Good electroplating 
is 99 per cent good cleaning and only 1 per cent 
electrodeposition. The same type of reasoning holds 
for organic finishes as well. If mortality tables were 
available for organic finishes on metals over 50 per 
cent of the premature failures would be found due 
to improper pretreatment. No matter how well con- 
ceived and well formulated a paint system is, if it is 
applied to a substrate which is actively corrodible 
or which contains foreign matter chemically or physi- 
cally antagonistic to paint adhesion, the system will 
break down and allow the structure to deteriorate. 


Precleaning Important 


Regardless of whether it is desired to prepare a 
metal surface for chemical conversion coating, elec- 
trodeposition, anodic treatment, or even slushing 
with rust-preventive compound, it is mandatory that 
foreign material, generally referred to as “dirt’’, be 
removed. Under the heading of dirt is included 
grease, oil, solder flux, brazing flux, welding slag, 
grinding compound, polishing or buffing residues. 
heat treating salts, perspiration, fingerprints, metal 
grindings or filings, chalk and crayon markings and 
incidental carbonaceous and siliceous materials. For 
proper preparation for painting it is necessary to 
go a step further and remove harmful residues from 
certain methods of cleaning. These include cor- 
rosion stimulators such as chlorides and sulfates, al- 
kaline residues, most water-soluble, water-adsorbing 
substances, lint and fingerprint residues. 

Where heavy films of grease and oil must be re- 
moved, one of several methods or combinations of 
them is generally used. These include: Solvent de- 
greasing by immersion or spraying of the parts in 
hydrocarbon solvents; vapor degreasing with chlori- 
nated hydrocarbons like trichlorethylene or perchlor- 
ethylene; emulsifiable solvent cleaning with hydro- 
carbon solvents containing special soaps or synthetic 
emulsifying agents; emulsion cleaning with organic 
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solvents dispersed in water by the use of special 
soaps or synthetic emulsifying agents; alkaline cleap. 
ing with water solutions of alkaline salts; and aci( 
cleaning, usually with solutions of orthophosphoric 
acid. 

The “fifth column” of paint failure is made up of 
a number of factors. Some of these are residual from 
the fabricating operations and some from the clean. 
ing. Others are inherent in the paint system. De. 
tailed discussion of the last two factors is beyoni 
the scope of this article but they include unwis 
choice of paint system, too thin or too thick a coat. 
ing, “holidays” or discontinuities in the coating, and 
improper curing of the finish. It should be under. 
stood that proper pretreatment of the surface may 
partially or totally compensate for some of these 
factors but it should not be relied on to do so. Good 
pretreatment practice should be used as a component 
part of a totally good finishing scheme and not as 
a crutch for a bad paint job. 


Organic coatings of the Wrinkle type are used to enhance 
appearance and fo reduce light reflection 





Organic finishes for use 
on equipment to be 
used out of doors must 
be selected with care. 
Coating must resist fad- 
ing and abrasion as 
well as corrosion 
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Engineering Staffs Should Be Maintained 


Probable induction into the armed services is around the corner for many 
graduates of engineering colleges.. The new selective service act gives 
draft boards the power of exemption for young men in certain categories 
whose continued activities in their occupations are essential to the safety 
and interests of the country. Whether the boards will recognize that 
engineeering graduates should be allowed to take positions in industry 
after graduation, however, is questionable. 

To a great extent the decision of the boards necessarily will be based 
on the potential value of individuals to organizations capable of producing 
wartime commodities in case of need. It is therefore a matter of much 
concern to companies in this classification to insure they will not be faced 
with a shortage of personnel capable of making rapid progress within their 
engineering departments. 

Such shortages in manpower might be obviated to a considerable ex- 
tent if manufacturing companies could arrange to keep in closer touch 
with the colleges in their quest for additions to their staffs. The practice of 
certain of the larger companies in following this procedure is commendable 
and might to advantage be adopted by medium-sized and small concerns in 
general. Preliminary arrangements for full-time employment made be- 
tween students and potential employers offer distinct possibilities in that 
the student could, particularly during vacation periods, be engaged by 
the company as part of his training course. Thus the student would be 
more qualified to serve his company effectively upon graduation and the 
employer, on the other hand, should be more assured of being able to add 
youthful incoming personnel to his engineering staff. 


Directory of Materials 


Because the engineer responsible for design necessarily must have at 
his finger tips the latest available information on both metallic and non- 
metallic materials to assist him in selection and specification, MACHINE 
DESIGN is pleased to present in the current issue the fifteenth edition of 
its Directory of Materials. The up-to-date information included in the 
directory should serve as a readily available guide and will, it is hoped, 
considerably lighten the load on the designer under current conditions. 


Epon] 











Machine Facilitates Checking of 
Automobile Front-End Alignment 























Tue machine shown in the photograph below, known as 
the “Lift-Aliner’’, is designed to make front-end alignment 
checking on knee-action automobiles possible in conjunc- 
tion with a twin-post service station lift. Alignment cov- 
ers the checking of camber, caster, toe-in, turning radius, 
and steering action. 

Framework of the machine is constructed of welded 
angle iron capable of supporting a concentrated load of 
1500 pounds on each side. Angles forming the upper part 
of the frame carry the load and these in turn are carried 
by four vertical corner angles to which the casters are at- 
tached. The load is transferred from the casters to ad- 
justable post supports during the locking and leveling pro- 
cedure. With the front wheels of a car positioned and rest- 
ing on the turning radius plates, leveling of the machine is 
accomplished by adjusting the four corner posts as shown 
in the sectional drawing, bottom right of next page. 

Leveling the car longitudinally is accomplished as fol- 
lows (see drawing at top of next page): Height of the 


Checking 


heads 
shc 


of 
the 


* Saddle on rear post 
of litt 


Toe-in gage 


Tuning radicsc 
plates F 
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wheel rim above the turning- 
radius plates is measured by se- 
curing the top of the adjustable 
collar on the inverted leveling 
and measuring rod flush with the wheel rim (Position 1). Next, 
with the inverted measuring rod in Position 2, the front leveling 
tube is raised and secured by set screw so that its flared end is 
flush with the bottom of the adjustable collar. Finally, with the 
measuring rod in Position 3 (same height as the front leveling 
tube), the leveling wire is pulled out of the leveling tube and 
fastened with a clip to the lowest point of the rear-wheel rim. 
The rear leveling post of the machine is then raised or lowered 
until the leveling wire is flush with the top of the rear leveling 
rod. After the car has been leveled crosswise and lengthwise, 
checking and adjusting of camber, caster, etc., are effected by 
the use of special devices which fasten to the basic machine. 
Manufacturer: Bear Mfg. Co., Rock Island, Il. 


Nonslip Feed by Simple Wedge Action 


Ecognatine the use of pawls and ratchets, the roll feed 
shown in the photograph below achieves nonslip, measured feed 


of strip stock in punch presses by simple wedge action. As 


the cross section drawing at the top of the following page shows, 
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Direction of feed left fo right - Direction of feed right to /eft 
Attach spring to hook A as shown pit Attach spring to hook B 


Weage 
Angle= length of feed 


¢ points of contact 
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SS" Two friction wedges “4 
YF con be used for feeding 
heavy stock 








an arm is mounted between two hardened 
steel disks, the arm being freely rotatable on 
the shaft, while the two disks are keyed and 
setscrewed to the shaft. Annular flanges ex- 
tend inward at the peripheries of each disk, 
fitting into side cutouts of a wedge which 
rides between the disks. The lower end of 
the wedge rests in a cutout of the arm hub, 
while the upper end is linked to the arm by 
a coil spring. 

With the wedge positioned as shown in the 
drawing, when the arm is turned clockwise 
on the shaft, pressure is exerted by the cut- 
out wall of the hub on the lower end of the 
wedge. This action effectively clamps the 
edges of the wedge cutouts against the an- 
nular flanges of the disks and the disks ro- 
tate in unison with the arm. Oil or grease 
does not affect the nonslip action. Upon re- 
turn stroke of the arm, pressure is relieved at 
the lower end of the wedge and, pulled by the 
spring, the wedge slides freely around the 
disk periphery. 

To reverse the direction of feed, it is only 
necessary to transfer the spring end from 
hook A on the arm to hook B. If a stronger 
feed action is required, another wedge can be 
used located 180 degrees from the first one. 
Friction disks and strip-feeding rolls are 
steel, hardened and ground; bearings em- 
ployed are hard bronze. Manufacturer: Roll 
Feeds Corp., Pawtucket, R. I. 
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DESICNS OF THE MONTH 


Potato and Vegetable Peeler 


An INTERESTING illustration of how modern drainage to sewer. Since these machines are not 
“clean-line styling can enhance the appearance and at- mass produced, the aluminum hopper covers are spun 
‘tractiveness of machines is afforded by the potato and to shape rather than press formed. For the same 
‘yegetable peelers here pictured. The model shown at reason arc welding is used for fabricating the lower 
the bottom of the preceding page supersedes that skirt and legs. In the new model, the spray pipe used 
"shown below. By rearranging the drive components, to wash off peelings as they are removed, has been 
they have been fitted into a base which blends with raised above the top edge of the peeler to prevent 
“the top unit and saves floor space. Newest model has back siphonage to the supply main. Manufacturer: 
case of stainless-clad steel which will not corrode or G. S. Blakeslee & Co., Chicago 50. 

tarnish and provides a highly 
attractive finish. 

Peeling action is effected by 
spinning the vegetables around 
‘in a cylindrical chamber having 
abrasive side walls and an abra- 
sive rotating disk. Chamber 


cylinder is composed of a spe- So 
‘cial mixture of cement and 
sharp particles of quartz. The f 


‘disk is cast iron, its top surface 
-being completely covered with Aiaiieniiid enmsiiil 
'earborundum which is fused in- : cylinder. ———* 
‘to the cast iron during casting. 
‘As the cross section drawing, 
right, shows, drive for the disk 
is by multiple V-belt and slack : 
takeup is effected by mounting ae “a 
the motor on an adjustable, i nth a 
hinged bracket. Door of the 7 
peeling chamber, of cast alum- Self locking 3}, Cap screws fo re- 
inum, is ecuipped with an auto- latch 3 move entire unit 
matic, positive lock. Trap in 
front of door catches any water 

Oilite 
seeping through door and re- bearing - f 









































turns it to peeling chamber for 
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of engineering parts, materials and processes 


Increases Soldering Speed 


SE of induction soldering has resulted in a 280 

per cent increase in the production of tractor 
radiators. Tocco radiator induction soldering ma- 
chine, seen at right, produces uniform joints using 
a minimum amount of material. 





is used to advantage in the thread tension pulleys, 

left above, used to maintain tension in rayon during 

weaving. The medium-impact plastic molding is 

Reduces Material Damage mounted on deep-groove ball bearings and fitted di- 

rectly to the spinning frame. Less drag and reduced 

OMBINATION of corrosion resistance, light breakage result in infrequent shutdowns and cor- 
weight and smooth nonabrasive finish of Durez sequently high operating efficiencies of the mill. 


= 
Balanced Drive for 
Feeder 





APER feed problem in 

the printing press, left, 
was solved by the use of 
Baldwin-Rex roller chain. Two 
rows of friction rolls are syt- 
chronously driven in opposite 
directions by means of double- 
strand chain which passes be 
tween and simultaneously et- 
gages sprockets coupled t0 
each roll. Both rolls thus bi 
transmit positive drive t 
paper, reducing slip. 
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Intermittent Mechanisms 
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By Guy J. Talbourdet 
Research Division 
United Shoe Machinery Corp. 
Beverly, Mass. 


Part Il 


ODIFYING effects of eccentrics, racks and 
M links are discussed on this and the following 

pages, continuing the analysis of intermittent 
variable-speed mechanisms, the principles of which 
were introduced in last month’s data sheet. Equa- 
tions of motion for the output shaft are presented, 
and illustrated by curves showing typical perform- 
ance. 


B. Fixed Eccentric and Sliding Rack 
Control Mechanism 


As shown in Figs. 9 and 10, the mechanism con- 
sists of a rack B which moves in slot C cut in disk or 





This data sheet is based on a recent ASME paper. 


Fig. 9—Perspective view of intermittent mechanism with 
fixed eccentric and sliding rack control 
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flywheel A, and which also is in mesh with pinion 8, 
geared to the output shaft. For simplicity, the out- 
put shaft and the gear which meshes with 8, are 
omitted from Fig. 10. 

Motion of rack B is positively controlled by strap 
or connecting link D fastened to B by means of pin E. 
Strap D is also free to turn around a dead crank or 
stationary shaft F, fixed in the frame and off center 
with flywheel A. 

The flywheel, rotating at uniform speed, through 
pin E constrains strap D to turn around stationary 
shaft F, and causes rack B not only to slide back and 
forth in slot C but also to roll on pinion 8,. Then, 
under the combined motion of rack B, a variable 


Fig. 10—Schematic diagram of intermittent mechanism with 
fixed eccentric and sliding rack control 
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Fig. 11—Geometry of the sliding rack and fixed eccentric 
control mechanism of Figs. 9 and 10 


speed motion is imparted to output pinion §,. 

To obtain a condition of zero velocity and zero ac- 
celeration at the start and at the end of the cycle of 
the output pinion, distance OO, between center of fly- 
wheel and center of stationary shaft must be equal to 
the pitch radius of the output pinion 8}. 


ANALYsIS: When R is the length of connecting 
link, inches, and all other symbols are the same as 
before, the geometrical conditions of Fig. 11 give the 
following: 


Motion of Rack: 





Sp,—R+R, sin g- VB —2#,,"(1—coag)* 


Differentiating with respect to time for velocity 
and again for acceleration 


sin g (1—cos @) 








Ver Raw | COS @ 
y _ 1—cos¢@)* 
R ( 


$1 





asr— 
— sing 


a 
— — cos 
R,;’ ? 0 


sin’9+cosg (1—cosg) + 








Ry" 








sin’ 9 al 





Ra? (1—cos @)? j 


126 


Motion of Output Pinion: 
Sx 





Ga —¢— 








These equations indicate that for values 6 = 0 and 
0 = 2x, ws; = 0 and a, = 0, which fulfills the condi- 
tions of zero acceleration at the start and zero decel- 
eration at the end of the motion of the output pinion. 
This is illustrated in Fig. 15 where for values R,, = 
1 inch and R = 6 inches, the angular displacement, 
velocity, and acceleration of the output pinion have 
been plotted as a function of the angular motion of a 
flywheel rotating uniformly at the rate of one radian 
per second counterclockwise, to compare it with the 
output motion of the next device. Here, the curves 
of the motion of the output pinion are not symmet- 
rical. 


C. Simple External Planetary System and Fixed 
Eccentric Control Mechanism 


This mechanism is a sequel to the sliding rack and 
fixed eccentric device just described. Here, the rack 
is replaced by an oscillating external gear segment 
to eliminate the sliding action of the rack, Fig. 12. 


As shown in Figs. 12 and 13, it consists of an ex- 
ternal gear segment B whose center is free to oscil- 
late on pin C attached to disk or flywheel A. B is 
also in mesh with pinion 8, fastened to output shaft. 
Through pin E# the motion of gear segment B is posi- 
tively controlled by a strap or link D, which is free 
to turn around a dead crank or stationary shaft F 
fixed in the frame and off-center with that of fly- 
wheel A. 

The flywheel, rotating at uniform speed, through 
pin EF constrains link D to rotate around stationary 
shaft F and to cause gear segment B to oscillate 
about center O, of pin C and also to roll on pinion 


S,. Under the combined oscillating and rolling mo- | 


tions of gear B, a variable motion is imparted to out- 
put pinion 8. 

Fig. 13 shows the mechanism at its starting posi- 
tion when link D is normal to center line OO, and to 
line joining pins C and E. At that position, link D 
passes through the common pitch point of gear B and 
pinion 8. 

ANALYSIS: Referring to Fig. 14, the following no- 
tation applies to this design: M = center distance 
between pins C and £, inches; L = length of con- 
necting link, inches; R = distance O,0., inches; « = 
angle between M and centerline OO., degrees; 6, = 
angular displacement of planet gear segment around 
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venter Us, degrees; w, = corresponding angular ve- 
locity, radians per second; and a, = corresponding 
angular acceleration, radians per second’, all other 
symbols being the same as before. 

From the geometrical conditions of Fig. 14 the fol- 
lowing equations may be derived: 

Motion of planet gear segment: 

R,sin ¢ 


6, = tan’——____——_ + cos"’—_—__—__. 
R,—R,cos ¢ 2MVB 
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where R, = R,,; + Rp3 6 = 6 —a; K = M? + Ry? + 
R,? — L?; B = R,4? + Ry? — 2R,R, cos ¢; D = K — 
2R Ry cos d. Also, 


R =\/R,? + Ry? — 2R,R, cos (6-2) 


Motion of Output Pinion: 


Pp 
R,, 
Rk, 


@s1— & —~——wp 
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Fig. 12—Perspective view of simple external planetary 
system with fixed eccentric control . 
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Fig. 13—Schematic diagram of simple external planetary 
system with fixed eccentric control 


Fig. 14—Geometry of oscillating gear segment and fixed 
eccentric control mechanism of Figs. 12 and 13 
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The conditions of zero acceleration at the start and 
zero deceleration at the end of the motion of the out- 
put pinion are obtained when: « = 45°; Ry = R,, cos 
45° = 0.7071 R,,; M = R, cos 45° = 0.7071 R,; and 
L=M + Ry = 0.7071 (R,, + R,) = 0.7071 Ry. 

To compare the motion of the output pinion with 
that of the preceding device, the angular displace- 
ment, velocity, and acceleration have been plotted on 
Fig. 15 for values R,, = 1 inch and R, = 3 inches. 
Here, again, the curves are not symmetrical and de- 


viate more from the curves shown in Fig. 7 than thoge 
obtained by the sliding rack and fixed eccentric mech. 
anism. In many applications, this deviation is more 
than offset by the elimination of the sliding action 
present with the rack and fixed eccentric controlled 
mechanism. 


While this device uses an external gear segment, 
the same results can be obtained with an internal 
gear segment. 


Use of cam control mechanisms will be discussed 
in the third, and concluding, part of this series. Cams 
permit the incorporation of a period of dwell in the 
output motion. 


Fig. 15—Motions of output sun pinions compared for fixed eccentric control mechanisms. . Dotted lines show mo- 
tion with sliding rack, Figs. 9 and 10, and solid lines the motion with oscillating gear segment, Figs. 12 and 13 
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Miniature Radial-Thrust Bearings 


Radial-thrust ball 
bearings are now 
made in the 5/64- 
inch size. They are 
of nonseparable de- 
sign having ma- 
chined bronze re- 
tainer carried by 
the inner ring. Di- 
mensions are 5/64- 
inch bore, 14-inch 
outside diameter 
and 3/32-inch 
width. ABEC toler- 
ances are 1 and 5. 
Suitable for either high or low speed application the 
bearings are recommended for use in opposed pairs 
with preloading. Manufacturer: New Hampshire 
Micro Ball Bearings Inc., Peterborough 1, N. H. 


For additional information circle MD 1 on page 379 





High-Frequency Vibration Mount 


Rubber vibration mount is designed to control 
shock, isolate high-frequency vibration and reduce 
noise transmission. Unit, known as the Shockmount, 





8 of the heavy-duty type with load capacity up to 
7500 Ib. It consists of an oil-resistant rubber block 
bonded between two 3/16-inch steel plates. Contour 
of the top plate limits motion and sheds dirt and oil. 
Overall height of the mount is 13/16 inches. Manu- 
facturer: Lord Mfg. Co., Erie, Pa. 


For additional information circle MD 2 on page 379 


Automatic V-Belt Clutch 


Dual dry clutch for V-belt drive is 6 inches in 
diameter and rated 3 hp. The unit is actually a dual 
clutch built into a compact unit. For driving it 
has a single-plate dry clutch; for use in cranking 
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For additional information on these new developments see Page 379 


gasoline engines it has an integral overrunning 
clutch. Manufacturer: Salsbury Corp., 1161 E. Flor- 


ence Ave., Los Angeles. 
For additional information circle MD 3 on page 379 


Oil Sight Gage 


Type SFX sight gage permits observation of fluid 
flow, yet does not permit the liquid to touch, and 
therefore smudge, the view port. Unit has a cylin- 
drical plastic sight cylinder supported between alu- 
minum plates; glass cylinders can be supplied where 
required because of high temperature or other con- 
siderations. Sizes available include 11%, 2 and 2%- 
inch diameters with %, 44, %, %, %4 or 1-inch pipe 
threads. Manufacturer: Oil Rite Corp., 3476 S. 13th 
St., Milwaukee 7. 


For additional information circle MD 4 on page 379 


Inorganic Electric Insulation 


Asbestos-base pa- 
perlike electrical in- 
sulation material is 
made in thicknesses 
from 0.0015 to 0.020- 
inch. It is furnished 
in roll or tape form. 
Known as Quinterra, 
the insulation is of 
closed structure and 
has a paperlike 
rather than a fabric 
type composition. 
Noninflamable, it can be brought to a red heat under 
direct flame without igniting. At room temperature 
the minimum dielectric strength of the material is 
250 vpm; at 800 C the dielectric strength is approxi- 
mately 100 vpm. Manufacturer: Johns-Manville, 22 
E. 40th St., New York 16. 


For additional information circle MD 5 on page 379 





Motor-Operated Gate Valve 


Unaffected by dust, humidity or water, motorized 
gate valve is operable at temperatures up to 550 F 
and is suitable for such applications as regulation 
of high-pressure engine fuel systems. Motor is a split- 
field series type operating on 18 to 30 volts. Limit 
switches and receptacle are integral with the unit. 
Operating time can be set to suit specifications, two- 
way thermal relief valves may be incorporated and 
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manual override can be provided. Feature of the 
unit is the seal design; seals may be removed with- 
out disassembling the entire valve. Manufacturer: 
Hydro-Aire Inc., Burbank, Calif. 


For additional information circle MD 6 on page 379 


Electronic Liquid-Level Controls 


Liquid - level 
control, known as 
the Faratron, op- 
erates in any con- 
ductive liquid in 
any container. 
The control is 
electronic and 
has power input 
of 15 micro am- 
peres. Two stand- 
ard types of the 
model FE con- 
trol are offered: 
The first for one 
level operation, either high or low; the second for 
two-level operation, both high and low. Dimensions 
are 414 x 43%, x 3% inches. Unit is caseless and all 
parts are mounted on back of a plate. Manufacturer: 
Lumenite Electronic Co., 407 S. Dearborn St., Chi- 
cago 5. 


For additional information circle MD 7 on page 379 











Nylon-Base Rubber Diaphragms 


Diaphragm sheet made of Nylon fabric impregnated 
with rubber has great flexibility as well as light 
weight, improved sensitivity and high bursting 
strength. It is available in sheets 36 inches wide and 
1/32, 1/16, 4%, 3/16 and 14-inch thick. Manufacturer: 
United States Rubber Co., Rockefeller Center, New 
York. é' 

For additional information circle MD 8 on page 379 


Flow-Control Unit 


Handling extremely small fluid flows with pressure 
drops of thousands of pounds, the Microflo control 
valve has Stellite seat and valve plug. Lapped fit and 
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use of plug slots parallel to valve travel permit 
precise control with flow coefficients in the rang 
0.63 to 0.001. Both equal percentage and _ linear 
characteristics can be obtained. Manufacturer: Har. 


mel-Dahl Co., 243 Richmond St., Providence 3, R, | 


For additional information circle MD 9 on page 379 


Capacitor Type Fan Motor 


Designed for use on direct-connected fans and 
blowers, the type C split-capacitor motor has no 
centrifugal switch. It is enclosed in a steel housing 
and equipped with lifetime-lubricated bearings. Avail. 
able ratings are 1/20 to %4-hp and either single or 





two-speed control is optional; mountings include 
welded foot, through bolt, bolt-on base, or frame 
drilied to suit special requirements. Manufacturer: 
Electro Machines Inc., Cedarburg, Wis. 

For additional information circle MD 10 on page 379 


Striped Thermoplastic Tubing 


Integrally-extruded contrasting-color striping is the 
feature of a new plastic tubing. Wear resistant, the 
striping serves as a color-code permitting permanent 
identification. Manufacturer: William Brand & Co, 
276 Fourth Ave., New York 10. 


For additional information circle MD 11 on page 379 


Sensitive Relay 


Designed for 
high sensitivity, 
the type. BK re- 
lay is especially 
recommended for 
use under condi- 
tions of limited 
power supply and 
where precise op- 
erating charac- 
teristics are im- 
portant. It is 
supplied in one 
or two-pole nor- 
mally - open or 
normally-closed contact arrangements, 





single o 
double throw. The d-c coil rating is 32 volts at 24 
milliwatts; a-c rating is 220 volts at 0.24 volt-am 
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peres. Contact rating is 1 ampere at 48 volts d-c 
or 5 amperes at 110 volts a-c, noninductive. Di- 
mensions are 25 inches in length and width and 
1 21/32 inches high. Manufacturer: Allied Control 
Co. Inc., Dept. S, 2 East End Ave., New York 23. 


For additional information circle MD 12 on page 379 


lubricator Valve 


Grannan lubrica- 

tor will deliver a 

positive metered 

amount of oil or 

grease to each 

bearing in a lu- 

bricating system. 

The valve dis- 

penses lubricants 

ranging in  vis- 

cosity from light 

oil to heavy 

grease without 

valve adjustment. 

Unit is installed 

direct into the bearing assembly and does not require 
special grease guns to introduce lubricant. Operat- 
ing temperature is from zero to 300 F. Manufacturer: 
Titeflex Inc., 532 Frelinghuysen Ave., Newark 5. 


For additional information circle MD 13 on page 379 


Air-Line Gas Adsorber 


Designed to remove gases and 
vapors from air lines, the type 
PL gas adsorber will eliminate 
odors and other impurities not 
readily removed by filters. Unit 
functions by means of activated 
carbon and has no moving parts. 
Three sizes are available provid- 
ing capacities from 45 to 285 cfm; 
all are rated 125 psi and 100 F. 
Manufacturer: W. B. Connor En- 

gineering Corp., 114 E. 32nd St.,New York 16. 


For ad¢itional information circle MD 14 on page 379 


Magnetic Motor Starters 


/ ——ES- ‘ 


Line of magnetic mo- 
tor starters and con- 
tactors is available in 
NEMA sizes 0, 1 and 
114. The units are sup- 
plied with NEMA type 
1 general - purpose en- 
closures but are also 
available without en- 
closure for control 
panel application. Size 
0 and 1 starters and 
contactors are built in 
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2, 3 and 4-pole construction with normally-open inter- 
locks. For single-phase motors of higher ratings, the 
size 1 four-pole starter is reconnected with two pairs 
of poles in parallel to form a 2-pole starter. In this 
form it is designated size 114. Features of the line 
include an overload relay which is adjustable for 
either manual or automatic reset. Manufacturer: 
Penn Electric Switch Co., Goshen, Ind. 


For additional information circle MD 15 on page 379 


Four-Way Selector Valves 


Features of the No. 
8298 1%-inch, four- 
way selector valve are 
ease of operation and 
use of balanced detents 
for all three operating 
positions. A force of 
35 pounds on the 12- 
inch handle actuates 
the valve at 5000 psi. 
Corrosion resistant, the 
unit has a forged steel 
body and is recom- 
mended for service 
with water, gas, or oil. 
Because of wiping seat- 
ing action, dirt in fluid 
does not have a serious 
effect on the unit. Only one moving part is used in 
the design and no packing or lubrication is required 
throughout the valve life, which is estimated at over 
one million cycles. Manufacturer: Saval Co., 1915 
E. 51st St., Los Angeles, 11. 


For additional information circle MD 16 on page 379 





Pressure-Actuated Latching Switch 


Latching switch for electrical and mechanical indi- 
cation of pressure discharges or excessive pressure 
gives visual warning of unusual conditions in a fluid 


system. Switch measures 244 x 3 inches and has 
three electric leads, one for normally-closed side of 
switch, one for normally open, and a power supply. 
Pressure, when applied to piston inside switch, dis- 
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places reset knob providing mechanical indication of 
the pressure condition. At the same time the switch 
is actuated and a small, replaceable, frangible disk on 
the side of the unit is blown out. Manufacturer: 
Consolidated Vultee Aircraft Corp., San Diego, Calif. 


For additional information circle MD 17 on page 379 


Wire and Cable Markers 


[ ! Self-adhesive identifica- 
tion labels known as E-Z 
code wire markers can be 
attached to wires, cables 
and terminals to provide 
permanent identification 
and to facilitate correct 
wiring. So marked, the 
circuits can be identified 
quickly and easily. The 
markers are supplied in numbers 1 to 99, in letters 
of the alphabet and in the ASA and NEMA codes. 
They may also be printed to specification. Manu- 
facturer: Western Lithograph Co., 600 E. 2nd St., 
Los Angeles 54. 
For additional information circle MD 18 on page 379 


Nonlocking Clutches 


Maxitorg floating disk clutch may now be obtained 
with nonlocking type levers so designed that the 
clutch cannot be locked into engagement. This type 
of clutch is particularly suitable for use with manu- 
ally operated controls or where engagement of the 
clutch is rapid and frequent. Manufacturer: Carlyle 
Johnson Machine Co., Manchester, Conn. 

For additional information circle MD 19 on page 379 


Open-Blade Snap-Action Switch 


Two models of the Acro open blade snap action 
switch are now available. Both have an Under- 
writer’s Laboratory rating of 15 amperes at 125 volts 





or 74 amperes at 250 volts a-c. However, the larger 
switch is of more sturdy construction and has large 
contacts to assure longer life where the continuous- 
duty load closely approximates the rated load. Both 
units use the rolling-spring snap principle and both 
can be made with many variations in operating char- 
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acteristics as well as form and length of blade. Many. 
facturer: Acro Electric Co., 1311 Superior Ave, 
Cleveland 14. 


For additional information circle MD 20 on page 379 


4-Way Solenoid Valve 


Solenoid 4-way air valve is recommended for the 
control of double-acting cylinders. The design in. 
corporates the operating characteristics of the bal- 


anced type valve and the pressure-seal feature of the 
poppet valve. Single moving part of the unit consists 
of a piston having two small O-rings, which engage 
hard chrome seats. Gland packing is thus obviated. 
Now made in the %-inch size for any voltage or cycle 
requirements the valve requires only 2.4 amperes at 
220 volts. Manufacturer: Mechanical Air Controls 
Inc., 3049 E. Grand Blvd., Detroit 2. 


For additional information circle MD 21 on page 379 


Light-Weight D-C Relay 


Newly available type J d-c relay 
is especially suitable for installa- 
tions where quick removal and easy 
replacement are desirable. It is sup- 
plied with standard octal base plug, 
the overall length of relay and plug 
being 35, inches. Length of relay 
when installed is 2 15/16 inches, 
measured from the panel. Impor- 
tant features of the relay include 
high current-carrying capacity, high 
operating speed and efficient mag- 
netic structure. Manufacturer: C. 
P. Clare & Co., 4719 W. Sunnyside 
Ave., Chicago 30. 


For additional information circle MD 22 on page 379 


Cellular Glass Pipe Insulation 


Cellular glass insulation is suitable for use 0 
equipment for either indoor or outdoor operation 
It may be used for insulating either hot or cold] 
lines. The material retains its original insulating effi 
ciency permanently, is unaffected by humidity and is 
resistant to chemical vapors. Standard sections ar 
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half round and 18 inches in length. Manufacturer: 
Pittsburgh Corning Corp., 632 Duquene Way, Pitts- 
burgh, Pa. 

For additional information circle MD 23 on page 379 


e 


Heavy-Duty Metallic Gaskets 


Fabricated of light-gage metal with asbestos filling, 
line of gaskets will withstand pressure and tempera- 
ture extremes. Rated to 850 F and 1500 psi, they 
are suitable for use in chemical equipment and plastic 
extrusion and die casting machines. Gaskets can be 


made in any shape and size and fabricated to suit 
specifications. Location of bolt holes is held within 
0.015-inch. Manufacturer: U. S. Gasket & Shim Co., 
Cuyahoga Falls 24, Ohio. 


For additional information circle MD 24 on page 379 





Cylinder Control Valves 


Control units for 
installation on pneu- 
matic cylinders are 
said to increase 
greatly the work 
that can be _ per- 
formed per cubic 
foot of air. Units 
are 3-way valves 
that screw directly 
onto the pipe con- 
nections feeding the 
cylinders. Control 
can be at cylinder 
or at remote loca- 
tion connected to 
cylinder by tubing, 
however, speed can 
also be controlled 
by manual throttl- 
ing at the individual exhausts. Sizes available in- 
clude 4%, 34, and 1 inch. Manufacturer: Numatics, 
Milford, Mich. 


For additional information circle MD 25 on page 379 








Temperature-Sensitive Resistors 


Electrical resistors available in the shape of rods, 
disks and beads respond to temperature variations 
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as small as one thousandth of a degree centigrade. 
Known as Thermistors, they are made from mixtures 
of semiconducting metallic oxides and possess a 
high negative temperature coefficient. They are re- 
commended for use as precision elements in engines, 
appliances and other equipment. Manufacturer: Gen- 
eral Electrical Co., Pittsfield, Mass. 


For additional information circle MD 26 on page 379 


Cold-Setting Adhesive 


Vinyl-base cold-setting plastic cement is suitable 
for adhering metals, plastics, ceramics and organic 
materials to themselves or each other. The material, 
known as Res-N-Glue, is moderately rapid drying, has 
a good wet grab and requires only one-surface appli- 
cation. Manufacturer: Schwartz Chemical Co. Inc., 
326 W. 70th St. New York 23. 


For additional information circle MD 27 on page 379 


Centrifugal Clutch 


Centrifugal clutch which utilizes an expanding 
shoe is recommended for units up to 3% hp. It is 
particularly suitable for applications requiring high 
starting torques and low operating torques. Unit al- 
lows use of electric motors of low rating, since it 
delivers full peak torque. Made in two and three 
shoe sizes with 4144 and 54-inch drum casings re- 
spectively, clutch may be operated at speeds from 





750 to 2200 rpm. It functions equally well in clock- 
wise or counter-clockwise operation. Manufacturer: 
Saginaw Products Corp., Saginaw, Mich. 

For additional information circle MD 28 on page 379 


Electronic Interval Timers 


Designed for ma- 
chine and process con- 
trol, the series 30 elec- 
tronic timers have a 
time range of 0.03-sec- 
ond to 4 minutes. Oper- 
ating on 115 or 230- 
volt, 60-cycle current, 
the timers actuate two 
single-pole, double- 
throw switches having contact ratings of 10 amperes. 
Timing accuracy is within 2 per cent. The unit may 
be wired to provide interval timing, delayed action, 
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automatic repeat and programming as well as many 
variations of these. Recommended applications in- 
clude controls for presses, feeders, welders, con- 
veyors and machine tools. Manufacturer: Photo- 
switch Inc., 77 Broadway, Cambridge 42, Mass. 

For additional information circle MD 29 on page 379 


Remote-Reading Electric Micrometer 


Micrometer suitable for remote reading will accept 
motions of +0.010-inch from the center position or 
0.020-inch total in one direction. The micrometer 
head is a sturdy sealed unit equipped with a standard 
hardened-steel tip. An adjusting screw is provided 
so that contact pressure may be varied over the 
range 31% to 10 ounces. Precision of the assembly 





is 0.00025-inch. The control unit is dial reading with 
a zero-center scale; two knobs are provided for ad- 
justing voltage and zero. Operation is from 2-volt 
storage battery. Manufacturer: Stevens-Arnold Inc., 
22 Elkins St., South Boston 27, Mass. 

For additional information circle MD 30 on page 379 


Corrosion-Resistant Gate Valve 


Stainless-steel gate valve for the 
chemical, processing and food indus- 
tries is so made that all parts con- 
tacting process fluid are of corrosion- 
resisting alloy AISI type 316. The 
valve is of the outside screw and yoke 
type having bolted bonnet, tapered 
wedge and screwed ends. Sizes avail- 
able include 4% to 2 inch. Packing and 
gaskets are corrosion resisting and 
yoke bushings are renewable. Manu- 
facturer: Ohio Injector Co., Wadsworth, Ohio. 

For additional information circle MD 31 on page 379 





Metering Pump 


Corrosion-proof metering pump for use with vend- 
ing and other machines has a capacity of 10 cc per 
second. Feature of the pump is accuracy despite 
wide temperature change or viscosity variation. The 
meter is of stainless steel and carbon construction 
_and will not contaminate most liquids or be affected 
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by them. Incorporated is a check valve that insures 
instantaneous discharge and prevents dripping anq 
leakage when the pump is not operating. Unit jg 
powered by a 1/35-hp shaded-pole induction motor 





operating on 115-volt 60-cycle current. It will fit 
within a space 4 inches square and 6% inches long. 
Manufacturer: Mechanical Products Corp., 168 N. Og- 
den Ave., Chicago 7. 

For additional information circle MD 32 on page 379 


High-Tensile Rubbers 


New synthetic rubber material has 1800 psi ten- 
sile strength and over 400 per cent elongation. The § 
material, known as Fel-Pro 131, is made in Durometer 
A hardnesses ranging from plus 80 to minus 5 and 
can be cut, molded or extruded to suit requirements. 
Manufacturer: Felt Products Mfg. Co., 1504 Carroll 
Ave., Chicago 7. 

For additional information circle MD 33 on page 379 


Zinc-Alloy Tubular Rivets 


Made of corrosion resistant zinc alloy, GRC rivets 
are suitable for all applications not requiring the 
strength of brass or steel. They are made in oval 
head sizes from 1/16 to 9/64-inch diameter and flat 
countersunk heads in 9/64-inch diameter. Semitubu- 
lar rivets are made in sizes from 1/16 to 4%-inch di- 
ameter in lengths up to %-inch. Rivets are also avail- 
able with specially shaped heads of geometric or orna- 
mental design, or large diameter heads that cannot 
be made by heading. Manufacturer: Gries Reproducer 
Corp., 780 E. 133 St., New York 54. 


For additional information circle MD 34 on page 379 
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PP resident: Increased production is the key to lower costs. When 
presidents of a wide variety of other concerns say they have scored 
assembly production increases ranging from 15% to 50% .. . and 
when they credit these increases to change-over to CLUTCH HEAD... 
this modern screw should merit your investigation. 


COMMON 


ae “A” 
SCREWDRIVER 


ASSEMBLY BIT 


Eugineer: Your selection of fasteners is important to the speed, 
safety and smooth operation of assembly . . . also to simplified field 
service, so vital to the “job performance” of your product. CLUTCH 
HEAD invites you to make a comparison on these points with all other 
screws on the market . . . recessed heads as well as slotted. 


P wrcharsing Agent: Your experience tells you that the cost 


of screw APPLICATION is the factor that determines lower or higher 
FINAL COST in assembly. Users attest that CLUTCH HEAD’S exclusive 
features reduce costs with a 3-way step-up in production .. . faster, 
safer and easier driving; plus near-zero in tool maintenance cost. 


S. } : ) 
aperintendent: Your main concern, and that of your foremen, 


is a smooth, safe, and steady tempo on the line. The high visibility 
of CLUTCH HEAD’s recess is a speed factor, even with “green” opera- 
tors; dead-center entry checks out driver canting and chewed-up 
heads; the non-tapered driving engagement (free from “ride-out”’) 
eliminates risk of skid damage and disposes of operator fatigue from 
‘fighting end pressure. 





Gentlemen. a 


other exclusive advantages of 
CLUTCH HEAD will be apparent 
to you on examination. May we 
mail you screw assortment, 
sample Type “A” Bit, and illus- 
trated Brochure? Check all the 
above features! also the rugged- 


ness of the Type “A” Bit for 
longer continuous service and 
simple 60-second recondition- 
ing; the value of the Lock-On 
for one-handed reaching; and 
CLUTCH HEAD'S basic recess de- 
sign for common screwdriver 
operation. 


UNITED SCREW AND BOLT CORPORATION 


NEW YORK 7 


CLEVELAND 2 
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CHICAGO 8 
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In order to obtain additional information on this new equipment see Page 379 





Drafting Template | livery with front stacking of prints up to 12 by 18 
inches; automatic separation of print from original; 
thermostatic heat control and electronic speed con- 
trol. Light is supplied by a new type high-pressure 
mercury-vapor lamp. Material is accommodated in 
widths up to 42 inches at speeds as low as a few 
inches per minute. Operation is on 60-cycle, 215-volt 
power. Dimensions are 78 inches long, 38 inches deep 
and 79 inches high. Manufacturer: Ozalid Div., Gen- 
eral Aniline & Film Corp., Johnson City, N. Y. 


For additional information circle MD 37 on page 379 


Plastic drafting template known as the No. 201 De- 
tailer contains top and side profiles of all of the most 
commonly used hexagon bolts, nuts and screws in addi- 
tion to circles from 3/16 to 1 inch in diameter. Made 


Volt-Ampere Wattmeter 


Model 900B test 
meter will indicate 
wattage, amperage 
and line voltage; it 
is recommended for 
use in testing appli- 
ances and other low- 
power consumption 
equipment. Unit is 
mounted in a port- 


° ene 8 ° able carrying case 
High-Sensitivity Electric Test Set and has a 3%4-inch 






of laminated clear plastic with the printing beween 
the laminations, the template is in the form of a 
10-inch 30-60 triangle. Manufacturer: Rapidesign 
Inc., P. O. Box 592, Glendale, Calif. 


For additional information circle MD 35 on page 379 





teat meter scale. The a-c 
ranges included are: 0-10,000 watts; 0-130 amperes; 
0-260 volts; and 0-260 milliamperes. Manufacturer: 
Hickok Electrical Instrument Co., 10545 DuPont Ave., 
Cleveland 8. 


For additional information circle MD 38 on page 379 


High sensitivity 
set known as series 85 
incorporates a wide-angle 
50 microampere meter 
with 2-color scale plate 
and large easy reading 
numerals. It has a sen- 
sitivity of 20,000 ohms 
per volt de and 1000 
ohms per volt ac. Its 
thirty - four self - con- 
tained ranges will meas- 
peices. meres Ween Sime fractions from 1/64 
microamperes, 70 db and ‘ , 
60 megohms. Case is o eae 
Bakelite and measures 514 x 74% x 3 inches. Manu- 1/64-inch steps. 
facturer: Precision Apparatus Co. Inc., 92-97 Horace F ractions are added 
Bivd., Elmhurst, N. Y. a ree ane a 


For additional information circle MD 36 on page 379 each of the two 
ec “nal al edges of the chart 


and noting point of intersection of ruled lines; diag- 

Printing and Developing Machine onal line intersecting this point will have numerical 

value equal to the sum of the two. Subtraction can 

High-speed ammonia type printing and developing also be done by reversing the procedure. Manufac- 

machine accommodates continous roll paper as well turer: H. M. Edmunds Co., 6 E. 39th St., New 
as cut sheets. It has a maximum speed of 25 ft per York 16. 

min. Features of the unit include front or rear de- 

















Fraction-Adding Chart 


Chart for’ the 
rapid adding of frac- 
tions facilitates the 
addition of any two 








For additional information circle MD 39 on page 379 
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What happens 


to your drawings? 


Is one drawing enough, 
or do you need copies? 


Place your drawing on any one of the 
many Ozalid sensitized materials, feed 
it into the Ozalid machine, and you will 
have a positive (not negative) copy, dry- 
developed and ready to use, in a matter 
of seconds! 


Do you change or make 
additions to originals? 


Instead of altering or changing your 
original, do it on a translucent Ozalid 
print. You can then combine as many 
changed prints as you wish by putting 
them on transparent Ozalid film, over- 
laying them on a sheet of Ozalid sensi- 
tized paper, and processing! 


Do you want drawings on 
different weight papers? 


Ozalid papers are available in light, 
standard, and heavy weights. You can 
even make Ozaprints with reproductions 
on both sides of the sheet! 


Do you need 
extra masters ? 


Make translucent Ozalid Intermediates 
directly from your tracings for use as 
“masters” in your printmaking. This 
saves the original . . . provides “masters” 
for different departments, branches, con- 
tractors, etc. (Ozalid Intermediates are 


actually better to print from than orig- 
inal drawings. They increase line den- 
sity; can be made on new Ozaiid plastic 
surfaces which are impervious to stain- 
ing and smudging.) 

If you can make drawings—or use them 
—Ozalid can save you time and money. 
Write today, and learn more about how 
Ozalid can tighten up lost time and 
money in your field. 


ALL OZALID PRINTS PRODUCED 
IN SAME MANNER 


* No tie-ups when you shift from one type of print production to another. Simply 
choose your Ozalid material ...and your Ozalid Streamliner exposes and dry de- 
velops it. Standard work prints are produced in 25 seconds. 

* Your drawings can be up to 42 inches wide, any length. Roll stock or cut sheets 
can be used. (Special machines accommodate 54” wide drawings.) 


* You—or anyone else—can be the operator. A few hours and you’re an “expert.” 


* See all the Ozalid prints you make from any drawing... and learn full story. 


Mail coupon today. 


@] Z A L I D A Division of General Aniline 


DEPT. NO. 182 





& Film Corp., Johnson City, New York 
Gentlemen: Please send free copy of Ozalid 
Streamliner booklet illustrating all types of Ozalid 
prints. 





Do you want 
fo) Foy maole (-To Mela hwAl ale 34 


Nam _Position— 





Reproduce your drawings on Ozalid Comp 
papers in black, blue, red or sepia on alii 
white or tinted backgrounds. Color code 
prints for different departments . . . color 
code different circuits, dissimilar lines or 
symbols, etc. for greater clarity. 








y—— 
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Ozalid in Canada—Hughes Owens Co., Ltd., Montreal 
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Marvin W. Smith 


MARVIN W. SMITH has been elected 
executive vice president of the Baldwin 
Locomotive Works, Eddystone, Pa., in a 
new association which will bring about 
closer co-operation between the Baldwin 
and Westinghouse organizations. Previous- 
ly Mr. Smith had been vice president in 
charge of engineering and research for 
Westinghouse Electric Corp., with whom 
he had been associated for thirty-three 
years. A native of Texas, Mr. Smith was 
graduated from Texas A. and M. in elec- 
trical engineering in 1915. As a student 
engineer at Westinghouse he was selected 
by the late Benjamin G. Lamme, chief en- 
gineer of the company, for a special course 
of study in design problems. He was ap- 
pointed a division engineer in 1930 and 
was in charge of the design of generators 
for the Hoover and Norris dams. In 1936 


he became manager of engineering and was elected Westinghouse’s vice presi- 
dent in charge of engineering and research three years later. Mr. Smith is 
an authority on power plant design and development. 


LEROY R. GRUMMAN, chairman of the board of the Grumman Aircraft 
Engineering Corp., Long Island, N. Y., has been awarded the 1948 Daniel 
Guggenheim medal “for outstanding achievement in successfully advancing 


Leroy R. Grumman 
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aircraft design both for Naval and peace- 
time use.” A partial list of former re- 
cipients of this, the highest American aero- 
nautical honor, includes: Orville Wright, 
Glenn L. Martin, Donald Douglas, Law- 
rence D. Bell, and T. P. Wright. Mr. Grum- 
man has been associated with the field of 
aeronautics since serving as a Navy pilot 
in World War I. After working his way 
through Cornell University, and during his 
service with the Navy, he attended Massa- 
chusetts Institute of Technology. With 
two associates, Mr. Grumman organized 
the company bearing his name in 1929. He 
is particularly well known for development 
of carrier-based aircraft and the design of 
folding wings for airplanes which in- 
creased greatly the capacity of aircraft 
carriers. Mr. Grumman is a fellow of the 
Institute of the Aeronautical Sciences and 


a member of the Society of 
Automotive Engineers, and 
participated in the organiza- 
tion of the Cornell Aeronau- 
tical Laboratory. 


ROBERT F. KOHR is now 
director of engineering re- 
search for the Ford Motor 
Co., Dearborn, Mich. A mem: 
ber of the Ford engineering 
staff for three years, Mr. 


Robert F. Kohr 


Kohr has served as acting 
director since Feb. 26, at 
which time he was chosen to 
fill the vacancy created by 
the resignation of William §. 
James. Mr. Kohr is a me 
chanical engineering gradu- 
ate of the University of 
Michigan. He was employed 
as a mechanical engineer in 
the auto power plant section f 
of the U. S. Bureau of Stand- 
ards from 1920 to 1926, and 
has held other specialized po- 
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Reduces 182 Lubrication Points to One! 


Protect Those Machines You Design 
from Human Error 


Human error in lubrication can easily 
destroy the efficiency of the best designed 
machine. A five minute conference with 
an Alemite Representative may well re- 
veal modern features that make lubrica- 
tion foolproof. This man is fully qualified 
to help you because he is a specialist in 
modern methods of handling and apply- 
ing lubricants. Write to Alemite, 1804 
Diversey Parkway, Chicago 14, Illinois. 
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Adds Productive Time to Machines with Faster, More 
Efficient Handling and Application of Lubricants 


Whether it’s only one hard to reach bear- 
ing on a machine or 182 lubrication points 
on another, they can all be perfectly lubri- 
cated by this modern Alemite Method. 
With one hand, and a few strokes on a 
handle, any bearing, no matter how re- 
mote, is lubricated completely in seconds 
from one safe, central point while the 
machine keeps on producing! 

An Alemite Centralized Lubrication Sys- 
tem eliminates “human error,” adds more 
productive time to any machine. It de- 
livers a measured amount of lubricant to 
each bearing, then signals when the job is 
completed. Result—no costly bearing fail- 
ures due to hit-or-miss, feast-or-famine 
lubrication. 


Just one of many ways that Alemite 
Methods help industry cut production 
costs through simplified lubrication proce- 


dures. And the Alemite Representative can 
show case after case where a time study 
analysis has proved that his methods re- 
duce maintenance costs. These methods 
eliminate costly, time-consuming handling 
of oils and greases ...slash shutdown time 
for lubrication . .. completely mechanize 
lubrication from barrel-to-bearing ... save 
grease ... keep dirt and moisture out of 
lubricants. These benefits all add up to 
lower production costs and longer machin- 
ery life. Get the complete facts, today. 


ALEMITE 


Auto Puis'd | BAODERN LUBRICATION METHODS 


WARNER| THAT CUT PRODUCTION COSTS 


a 





sitions with the Bureau of Aeronautics, Studebaker 
Corp., and Bendix Aviaiton Corp. Prior to joining 
Ford in 1945, he was chief liaison engineer, aircraft 
development section, for General Motors Corp. 

S 


CHARLES DAVIES, industrial designer, New York, 
and formerly president of the Davies Air Filter Co., 
has been appointed design consultant for the U. S. 
Air Conditioning Corp., Minneapolis. 

¢ 

WALDEMAR NAUJOKS recently joined the staff of 
Girard Associates, Chambersburg, Pa., forge and 
press shop engineers. For many years Mr. Naujoks 
was chief engineer at the Steel Improvement Forge 
Co., Cleveland, and more recently was manager of 
the forged valve division of Ohio Injector Corp., 
Wadsworth, O. Mr. Naujoks is an authority on forg- 
ing practice and is a contributor to MACHINE DESIGN. 

° 


Dr. KARL COHEN has joined H. K. Ferguson Co., 
as technical director for atomic activities. Dr. Cohen 
was one of the contributors to the design of the K-25 
plant at Oak Ridge, Tenn., and has served as spe- 
cialist on industrial applications of atomic energy 
for Standard Oil Development Co. 


+ 


JOHN E. CALLOUETTE has been appointed chief en- 
gineer of the Osgood Co., Marion, O., succeeding 
FRED L. WHITE, who has been named development 
and consulting engineer. Mr. Callouette formerly was 
design engineer for Clark Bros. Corp., Olean, N. Y. 

e 


L. S. Cope has been named head of research and 
product engineering at Oliver Iron & Steel Corp., 
Pittsburgh. In his new capacity Mr. Cope will assume 
technical direction of die and tool engineering, metal- 
lurgical and special mechanical engineering and prod- 
uct development. 

o 


Dr. FRANK D. CARVIN, head of the mechanical engi- 
neering department and chairman of the graduate 
division at Newark College of Engineering, Newark, 
N. J., recently was appointed head of the department 
of mechanical engineering at Illinois Institute of 
Technology, Chicago. 

¢ 


WALTER G. WHEELER recently was appointed chief 
engineer, Hufford Machine Works Inc., Redondo 
Beach, Calif. An engineering graduate of California 
Institute of Technology and a member of the Amer- 
ican Society of Mechanical Engineers, Mr. Wheeler 
has been associated with the Hufford company since 
‘December, 1947. 


o 


E. H. Brown has been elected vice president in 
charge of engineering development of Allis-Chalmers 
Mfg. Co., Milwaukee. 

¢ 


WiLuiaAM P. LEar recently was elected to the newly 
created post of chairman of the board of Lear Inc., 
Grand Rapids, Mich. He will also continue to serve 
as director of research and development. RICHARD 
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M. MOCK, executive vice president since 1947, was 
elected president. Mr. Mock had also served as ap- 
plication and chief engineer of the company’s electro 
mechanical division. 

* 

ELWYN KAAKE, formerly on the engineering and 
production staff of Hydraulic Machinery Inc., has 
been appointed chief engineer in charge of engineer. 
ing and production for Power Plus Products Co., De- 
troit. 

o 

J. W. McNatry has beeu named manager of engi- 
neering and manufacturing for the appliance and 
merchandise department of General Electric Co., 
Bridgeport, Conn. 

. 

L. R. CLAUSEN has been elected chairman of the 
board of directors, J. I. Case Co., Racine, Wis. He 
will continue in charge of research, development and 
engineering but has resigned as president, a post 
he has held since 1924. 

@ 

S. J. LEVINE has been appointed manager of engi- 
neering for the air conditioning department of Gen- 
eral Electric Co., Bloomfield, N. J. 


¢ 


FRANK J. KENNEDY, manager of the engineering 
department of the Ambridge, Pa., plant of National 
Electric Products Corp., Pittsburgh, has been elected 
a vice president of the corporation. 

* 


KEITH E. Coxe, formerly a tool technician for 
Glenn L. Martin Co., Baltimore, recently joined the 
S. Morgan Smith Co., York, Pa., as design engineer. 


o 


JOSEPH RICHTER has become assistant project engi- 
neer, Wright Aeronautical Corp., Wood-Ridge, N. J. 
He formerly had been a mechanical engineer at the 
Navy Engineering Experiment Station, Annapolis, Md. 

o 


HarLow H. Curtice, formerly general manager of 
the Buick Motor Div., has been elected an executive 
vice president of General Motors Corp. Since he 
will be in charge of general staff activities, included 
under his general direction are styling, engineering 
and research activities. 

. 


Pror. GREGORY J. CoMSTOCK has been retained by 
Lake Erie Engineering Corp., Buffalo, as consultant in 
the field of powder metallurgy and its equipment. 
In addition, Professor Comstock will carry on ex- 
tended research and development work in powder 
metallurgy as applied to hydraulic press design and 
application. 

* 


E. W. CHAPMAN recently was appointed vice presi- 
dent in charge of engineering, Tuthill Pump Co., 


Chicago. Mr. Chapman, a mechanical engineering 
graduate of Purdue University, at one time was de- 
velopment engineer and later was chief engineer of 
the Blackmer Pump Co. Prior to his present appoint- 
ment he was vice president in charge of engineering 
for the industry pump division of Bowser Inc. 
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ROSAN STUDS can’t loosen Of 


If your fastening job requires a difficult or 
unusual method of fastening, it is very likely 
that “National Screw” has a specialty fastener 
to fit your requirements. Here are three of the 
many “National” Specialties that have proved 


successful, 
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Silicones are Salesmen 


In a competitive market your strongest selling 
point is a superior product. Constant vigilance is 


required, however, to maintain that superiority. 


That’s why top management men as well as 
design and production engineers are taking such 
keen interest in our silicone products. 


With this family of new engineering materials, 
designers are able to do all sorts of previously 
impossible things. Skillfully used, Silicones can 
give you a sound, competitive advantage. Take 
silicone electrical insulation for example. 





PHOTO COURTESY AUTOMATIC TRANSPORTATION COMPANY 


Skylift Electric Truck motors are wound with DC 
Silicone Insulation which has 10 times the life and 
10 times the wet insulation resistance of Class ‘‘B”’ 
insulation. DC 44 Silicone Grease in the bearings 
has about 8 times the life of petroleum grease. 


Here’s an example of the way Automatic Trans- 
portation Company of Chicago capitalizes on 
the competitive advantage our silicone materials 
give them. Recent ad copy carries this headline 
in bold-face type. 


Only Automatic Skylitt Trucks Give You 


OOF” 
“BURN-OUT P 
tors 
Silicone Insulated Ne 
Skylift Means Te 


That’s good selling copy and it’s backed up by 
the amazing stability of our silicone products in 
all of their various forms. You may be able to 
improve or protect your competitive position by 
keeping in touch with Silicone developments 
through the branch office nearest to you. 


Data on all of our DC Silicone Products is given 
in Catalog No. BI-15 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Atlanta « Chicago ¢ Cleveland -« Dallas 
New York ¢ Los Angeles 
In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Ltd., London 
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FLUIDS 


Damping 
Hydraulic 
Dielectric 
Waterproofing 
Lubricating 
Diffusion Pump 
Mold Release 


GREASES 


High Temperature 
Low Temperature 
Valve Lubricants 
Stopcock 

High Vacuum 


COMPOUNDS 


ignition Sealing 


Antifoam A 


RESINS 


Electrical Insulating 
Laminating 
Protective Coatings 


SHLASTIC* 


Molding 


Extruding 
Coating 








| 
| 


‘*tensile and yield strength. 





Steels 


(Continued from Page 92) 
















of heat treatments might not be sufficiently great ty 
bring out the full advantages of the alloy steel. fy 
such cases, it is often possible to reduce the size of 
the shaft required (say to 6-inch diameter) by mak 
ing use of a steel in this group and depending u 
satisfactory response to heat treatment. If torsig 
properties are of major importance, a 2 or 3-ing} 
diameter hole could be bored through the center @ 
the shaft with little if any detrimental effect. The 
well-known reason for this is that, in torsion, the 
outer fibers are mainly stressed while the center js 
relatively free from stress. Furthermore, if proper 
steps are taken in quenching and tempering the hol- 
low bored shaft, both the bored and outer surfaces 
are exposed to the quenching medium which would 
result in raising the overall strength to a value com- 
parable to that of a smaller section, perhaps 2 or 
3-inch, instead of the original 6-inch section. 





High-Carbon Water and 
Oil Hardening Steels 


These steels are commonly in the 0.65 to 1.10 per 
cent carbon range and most are of the tradename va- 
riety. These steels are usually in a somewhat higher |= 
priced field than other types heretofore mentionec 
due to their high carbon and alloy contents and be- 





Fig. 6—Two special cams made from oil hardening steels 
to assure minimum distortion and adequate strength 


cause of the greater care which must be taken in 
their manufacture in order to insure sound material. 
Application is generally for parts requiring high 
hardness (55 to 65 Rockwell C) together with high 


WATER HARDENING (includes AISI ©C1065-95): 
These steels are for parts requiring over 60 Rockwell 
C hardness and not so intricate as to be subject to 
excessive distortion or cracking by the water quench. 
Many spring parts are made from steels in this group 
particularly those that harden more or less complete 
ly throughout. Some steels of this type are produced 
with a fine grain and are “shallow hardening”. High 
case hardness to a depth of %%-inch can be devel’ 
oped, depending upon the quenching temperature. 
This case is backed up with a tough core of about 
40 to 55 Rockwell C. Fig. 5 shows a variety of parts 
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How railroads help reduce wear and tear 
on trackage...with photo-trace recordings 
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On test runs made on a sharp curve at E] Cajon 
Pass, Cal., this locomotive was run at 5 mph. 
over rails with SR-4 strain gages attached. Re- 
sulting “‘live-test” traces accurately show ten- 
sion, compression, and lateral forces at work. 





HAT happens to track when a 247-ton locomo- 

tive takes a curve? How much pay load can be 
hauled at high speeds with least damage to tracks? What 
changes in design will reduce track wear... ? 


The Research Division of the Association of Ameri- 


els can Railroads is finding the answers to such questions 
, from photo-traces. 
Made under actual operating conditions, the above 
in traces show the relation of equipment to track in 
al. terms of tension, compression, and lateral movement. 
gh They were obtained by placing SR-4 strain 
gh “|(<“ gages on three points of a cross-section of 
the inner rail (top three traces), and outer 
): ‘ __ rail (middle three traces). Tension and com- 


GAGE POINTS pression for the top six traces is 40,000 Ib. 
sq. in. per inch deflection on the original scale. Bottom 
two traces represent lateral movement of the heads 
of the two rails on a scale of .33 in. per inch deflection 
on the original scale. 

How photo-trace recording can help you... When 
fast-moving transients are important in any indus- 


...another important function of photography 
“Kodak” is a trade-mark 


























trial operation, take advantage of the capacity for 
vital detail, permanently recorded, that photography 
adds to your test instruments. To help you in this 
work, Kodak provides a wide selection of films and 
papers for all photographic instrument recording re- 
quirements. For further information, send for the 
Kodak Linagraph folder and its helpful film and 
paper selection chart. 

EASTMAN KODAK COMPANY 


Industrial Photographic Division 
Rochester 4, N. Y. 


Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 


Please send me your new folder on 
Kodak Linagraph Recording Materials 
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made from this type of material; included are staple 
formers, a jeweler’s lathe spindle assembly, a spring 
collet, and a drawing die. These parts required 4 
hardness of 60-65 Rockwell C, resistance to wear, 
good toughness, low distortion with water hardening 
and depth of hardness controllable by variation jn 
hardening temperature. Other parts often made from 
steels in this group are cams, ratchets, ball races, 
centers, etc. 

Om HARDENING: For parts requiring a Rockwell ¢ 
hardness of 55 to 62, minimum distortion is obtained 
with these steels. An ideal application for a steel 
in this group is for cams such as those illustrated 
in Fig. 6. Made from a 0.70-carbon-chromium-nickel- 
molybdenum steel, the physicals required are high 
hardness (61 Rockwell C), maximum toughness, low 
distortion, and great strength. There are numerous 
steels on the market in this group with varying quali- 
fications—some are tougher than others, some develop 
better resistance to wear, etc.—and the safest course 
for the designer to follow is to check with different 
steel companies to determine which is best suited for 
the job in mind if results through actual experience 
are not available. Other uses are clutches, collets, 
ratchets, gears, bushings, etc. 


HIGH-CARBON, HIGH-CHROME: For parts requiring 
very high through hardness (62-64 Rockwell C) and 
high wear resistance. If extreme shock is involved, 
steels in this group may break in service and in such 
cases it is well to consider a steel in the tougher, oil 
hardening group. Hard chrome plating over the 
hardened steel as a base in order to insure resistance 
to wear can be resorted to if necessary. 

AIR HARDENING: These steels are used for very in- 
tricate machine parts requiring about 60 Rockwell C 
through hardness. Because of their air hardening 
qualities less distortion results than with other steels 
requiring more drastic oil and water quenches. 


Stainless Steels 


As the name implies these steels are highly alloyed 


to resist stain and corrosion. They vary in carbon 
from 0.10 per cent up and the different types show 
great variations in machining qualities. Parts that 
have to resist corrosion and high temperature are 
the principal applications for these steels; they resist 
to a certain extent the corrosive action of salt water, 
sulphuric and other acid atmospheres. Common uses 
are for parts such as furnace skid rails, rollers and 
dampers, bolts, studs, tie rods, valve parts, pump 
shafts, bearing surfaces, ball bearings and races. 
In view of their high price and the greater cost of 
processing they are not generally used if one of the 
lower priced steels in the other groups is satisfactory. 

With the hundreds of steels on the market it is 
true, as might be suspected, there is no clear line 
of demarcation between the different aforementioned 
groups. If there is a doubt as to what to use it is 
always better to consult a reputable metallurgist or 
steel supplier for pertinent information. The second 
and concluding part of this article, to appear in the 
next issue of MACHINE DESIGN, will cover the various 
methods of heat treatment, their salient points, and 
their influence on the selection of steels. 


MACHINE DESIGN—October, 1948 











Re 


col 


for 


de 
at 
lor 


vil 


aT .lCU ROO 





r in- 
ll C 
ning 
eels 


yyed 
‘bon 
how 
that 


sist 
ter, 


ond 
the 
ous 
and 





948 





HOW TO MAKE 285 LB. SHOES 
... tap dance 1500 times a minute! 


How Dayton V-Belts transmit 
power and drive the cambers 
at the base of each shoe to create 
true vertical plane vibrations 





DAYTON V-Belts supply power, withstand terrific vibrations, ignore sand, gravel 


Road building calls for foundations that are solid, 
compact and even. When coarse aggregate is used, fines 


} must be solidly packed into the chinks and voids, and 


for the full depth of the base. 


A new machine, called the Vibro-Tamper, has been - 


developed to do this important work faster, better and 
at less cost. Employing six 285-lb. shoes, each 16 inches 
long and 24 inches wide, it literally shakes and ham- 
mers the fines down into the coarse aggregate . . . at 
vibrating speeds ranging from 2800 to 3000 rpm! 

High speed, terrific vibration and abrasive conditions 
were the drive problems this manufacturer had to solve. 
He specified Dayton V-Belt Drives. First, for their 
ability to supply power efficiently at high speeds. 
Second, they have greater flex strength. Minimum 
stretch. And third, because Dayton V-Belts can take 
it, withstand abrasive conditions. 





Daytona hull 
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This is another example of how designers depend on 
Dayton V-Belts for power transmission under unusual 
conditions. No matter what your drive problem, a 
Dayton Power Transmission Specialist stands ready to 
help you. Call your local Dayton office or write: The 


Dayton Rubber Company, Dayton 1, Ohio. 





THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 
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PIONEERS 
in TIMING 


MARINE 


RADAR 


THE “MARINERS’ PATHFINDER” *RADAR 
represents pioneering in the field 


of navigation by the Raytheon Manufacturing Co. and in 
the field of timing by Haydon Manufacturing. The develop- 
ment of equipment components enabling today’s ships to 
sail safely and on schedule in all weather is typical of 


Haydon’s pioneering in the science of timing. 








Knowing that any equipment is only as good as iis com- | 


ponents, Raytheon relies on the quality of Haydon timers 
for dependable radar operation. In one model, a 5901 
series time delay relay protects a magnetron tube by pro- 
viding a 3 minute interval for tube warm-up prior to applica- 
tion of plate voltage. In another a Haydon timer provides 
a 5 second delay to allow a motor generator to attain 
operating speed. A third delays operation of rectifier tubes 
45 seconds. In each instance engineering by Haydon and 


Raytheon is coupled to insure dependable operation. 


For thoroughly reliable timing devices, take time to talk 
time with Haydon. See the Haydon insert in Sweet's File for 





Product Designers, or write for your own copy of the complete | 


Engineering Catalog. An experienced field representative 
will be pleased to discuss your requirements and demon- 


strate Haydon timing at your desk. 
* “Mariners’ Pathfinder” is the trademark of Raytheon 


Manufacturing Co., denoting its commercial search radar. 


WRITE 2710 ELM STREET, TORRINGTON, CONNECTICUT 


MANUFACTURING COMPANY, INC. 


CONNECTICUT 


DucTs 


TORRINGTON, 


Oy 
“¢ 


TIME 


SUBSIDIARY OF GENERAL INSTRUMENTS CORPORATION 
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Glass-Reinforced Plastics 


(Concluded from Page 107) 


straight piece) or destroying it. An alternative is ty 
make the part in two flanged pieces and cement then 
together. The flange can be placed at any point of 
maximum dimension for early removal from a perma. 
nent mold, Fig. 14. 

Tolerances on vacuum molded parts of laminate 
construction are generally not as close as on parts 
made in closed molds. Such pieces can be made as 
precise as the mclds over which they are formed, 
however, since the glass polyesters will generally 
shrink only in thickness during cure and not in the 
direction of the laminate layers. Thus a piece which 
must have accurate inside dimensions should be made 
over a male form and, conversely, accurate outside 
dimensions must be obtained by, using a female form 
and dimensions should be indicated accordingly. 


Thickness Tolerance Controllable 


Tolerances on surfaces held against the mold dur 
ing cure will generally be as close as the mold or 
form used. Thickness tolerance on vacuum molded 
pieces will generally be about +10 per cent except 
where cloth overlapping occurs in the “lay up” in 
which case the variation will be greater. Where closer 
thickness tolerances are required in a small area this 
can frequently be obtained by externally located pres- 
sure blocks. 

Surface finish of glass laminates is pleasing for the 
translucent plastic makes visible the texture of the 
glass reinforcement. Various thicknesses of glass 
fibers in many weaves of fabrics and several mat ar- 
rangements make possible decorative treatment. The 
molded material generally has an embossed surface 
pattern giving a texture similar to that of the woven 
glass material used. Many colors can be achieved 
through the use of dyes. If complete opacity is de- 
sired the plastic can be pigmented or the finished 
parts can be painted with any paint, lacquer or 


enamel, including those requiring baking. 


Increases Bolt Strength 


EFFECTIVE STRENGTH OF BOLTS may be in- 
creased as much as 40 per cent by use of tapered lips 
or threads, according to studies made by Dr. M. 
Hetenyi, Westinghouse research engineer. Dr. Hete- 
nyi’s conclusion is based on three-dimensional photo- 
elastic analysis of plastic models. Bakelite bolts 
were fitted with nuts of the same material and loaded 
in the same way as they would be in service. Stressed 
models were then annealed and a good 14-inch longi’ 
tudinal section removed from each. Stress lines and 
points were determined by the well known polarized- 
light technique. For a conventional bolt the ratio 
of maximum to average stress was found to be about 
2.62. Tapered threads, however, decreased the ratio 
to as little as 1.55. 
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FASCO ENGINEERS ARE ALWAYS READY 
TO HELP WITH YOUR BLOWER PROBLEMS. 
SEND FOR CATALOG AND INFORMATION. 


WRITE 
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Every Speed You Need on Your Machine 


~ FROMTOP 
TO ZERO 


... at the Price of drives without these 
features! — , Here’s what you get in the 












VARIABLE SPEED DRIVE 


PROMPT 
DELIVERY 


on sizes up 0 
to | H. P. é 


VY ALL SPEEDS in infinite steps FROM TOP TO ZERO 
plus reverse where wanted without stopping the motor. 


| EXTREME COMPACTNESS— the only variable drive built 
as a streamlined extension of a standard induction 
motor — or available without motor. 


Y EXTREME QUIET — same sound level as the motor. 
Y HAIRLINE SPEED HOLDING and speed setting. 


YW FULL TORQUE from top speed to zero — with doubled 
torque at low speeds. 

4 TROUBLE-FREE PERFORMANCE _ proved by ten years’ 
use as standard equipment on leading machines. 


Send for Bulletin 511. No obligation. 


GRAHAM TRANSMISSIONS ING. *stscou"2 si" 
r MILWAUKEE 12, WIS. 
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Fatigue-Test Data 


(Continued from Page 117) 


of the nature and phenomenon of fracture and flow, 

One such project, in which the Sonntag fatigye 
machine was of considerable assistance, has been the 
determination of the effect of notches of variable 
radius on the impact strength. It was desired to 
test notch-bar specimens with notch radius varying 
to zero but no mechanical means of cutting the zem 
radius notch was found to be adequate. The only way 
of obtaining the desired type of crack appeared to be 
to purposely induce a small fatigue crack at the hase 
of the notch. 

A new fixture, Fig. 3, fitting into the standard bend. 
ing fixture, was constructed to hold the small ma. 
chine-notched impact specimens. The specimen was 
then subjected to large alternating bending stresses 
for several hundred cycles. After some experimenta- 
tion, it was found that a microscopic crack could be 
induced at the bottom of the notch, thus effectively 
extending the machine notch of small radius into one 
of essentially zero radius. By varying the number of 
cycles, it was found possible to produce cracks of 








Fig. 7—Torsion fixture adapted for combined torsion and 
bending stresses 


various depths. These depths were ascertained by 
removing each specimen from the fixture and sub- 
jecting it to close examination with a metallurgical 
microscope. Well over 100 specimens were tried and 
in all instances, fatigue cracks of the desired type 
were quickly and simply induced. Figs. 4 and 5 
show two photographs of a typical fatigue crack and 
illustrate the uniformity of the crack depth across 
the specimen. 

The effect of these induced fatigue cracks on other 
mechanical properties, in particular impact strength, 
are discussed by Zeno and Low’. 


FATIGUE UNDER COMBINED STRESSES: A third type 
of application in which the machine has been suc- 
cessfully used, and one probably more in line with 


4Zeno & Low—‘‘The Effect of Variation in Notch Severity on the 
Transition Temperature of Sheet Plate Steel in the Notched Bar Impact 
Test,’’ Research Supplement of the Welding Journal, March, 1948. 
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Worthington GB Rotary Pump — Bronze 


a 


POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
PUMPS: centrifugal, power, rotary, steam 
AIR COMPRESSORS: Water-cooled, air-cooled 
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INDUSTRY 


It's DYONZE ... sor pumping 


mildly corrosive liquids 


Now you can have, in an all-bronze rotary 
pump, the many advantages of the famous 
Worthington GA All-Iron Rotary Pump— 
the pump with the double helical gears and 
four large force-feed-lubricated bearings. 

The new GB All-Bronze Rotary Pump is 
exactly the same—same construction, same 
action, same capacities—as the GA, except 
that it’s bronze to handle a wider range of 
fluids. 

This small but rugged GB All-Bronze 
Rotary—displacements to 56 gpm against 
low pressures—handles mild acids, alcohol, 
beverages, salt brines, fresh and sea water, 
and water solutions, without corrosion or 
contamination of the liquid. 

Send coupon for free bulletin W-484-B2 
Worthington All-Bronze Rotary Pumps. 

For other services—fuel oil, gasoline, lube 
oil, dyes, tar, asphalt, etc.—specify the All- 
Iron GA. And, on any pumping problem 
remember there’s more worth in Worthington. 


Immediate Delivery 
For longer pump life, call on your Worthing- 
ton distributor, your local ‘“‘good right hand 
of industry,” listed in Thomas’ Register. 
His local stocks are supported by factory 
stocks for prompt delivery. 


iF sie aa oe ee a 
Worthington Pump and Machinery Corporation 
Merchandising Division, Dept. A860 
Harrison, New Jersey 


(J Send Bulletin on Worthington Standard Pumps. 
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) | the intended use of the fatigue apparatus, is for the 
»> 7s study of fatigue characteristics of specimens subject. 
. 7 ed to alternating combined stresses. It was desire 
as NTH of to test aluminum specimens in alternating torsion, in 
; . alternating bending and in various combinations ¢ 
CON ROL m Industry both alternating torsion and bending. In this map. 
ner, data would be obtained for determining which, if 
any, of the various theories of failure that have been 
CRAMER TIMERS .:-- proposed apply for aluminum specimens subject to 
CONTROL DRYING OPERATION principal stresses in the tension-compression quad. 

IN NEW BLUEPRINT MACHINE | rant. 

In order to obtain data of this type, the standard 
bending fixture was adapted to accommodate round 
specimens, as shown in Fig. 6, so that the same shape 
specimen could be used for both the pure bending 
and pure torsion loading. Also, a new 15-inch arm 
was constructed as shown in Fig. 7 to permit appli. 
cation simultaneously of both torsion and bending 
loads. This fixture differed from the existing torsion 
fixture in that aluminum was used to cut down the 
dead load. Also, a new axle and bearing arrangement 
was required at the platen end to permit one addi- 
tional degree of freedom in the direction of the speci- 
men axis. 

The new arm was so designed that it could be at- 
tached to either side of the collet holder. By so do- 
ing, different ratios of torsion to bending could be 
obtained. A 6-inch arm of the same design feature 
was also constructed and by use of this arm instead 
of the 15-inch one, still other torsion to bending ratios 
could be obtained. A typical fatigue S-N curve for 
the case of principal stress ratio of 8./8, = —%is 
shown in Fig. 8. In this diagram, the effect of the 
dead weight of the fixture which causes the mean 









TIME 





Exposure, development, fixing, washing and drying are 
completed in one operation by the new Revolute M4 Blue- 
printing Machine. A development of the Paragon-Revolute 
Corp,, the machine produces uniformly clean, clear blue- 
prints, whiteprints, vandykes, blueline prints ... at high 
speed ... without static, slippage or smudged tracings. 











Cramer Cramer __ bending stress to be other than zero is not included. 
ceeetene Running Time 
imer eter 





Another product where precision control is essential, the 
Revolute M4 is equipped with a Cramer Percentage Timer 
for close control of the important drying operation. Turning 
on the heat for the proper interval out of each minute, the 
Timer eliminates under-drying or over-drying. One simple 
setting of the Percentage Timer compensates for the oper- 
ating speed, weight of paper, and atmospheric conditions 
...assures perfectly dried prints. A Cramer Running Time | | | | | 
Meter records operating time of a mercury vapor quartz 10° 10 
lamp used in the printing cycle. Cycles to Failure 

As specialists in the field, Cramer has developed a wide 


range of time and control devices for a great variety of Fig. 8—Combined bending and torsion fatigue test for 
commercial and industrial duties. Alcoa 14ST using %-inch reduced diameter specimens 





Meon stress S,=0 
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IF THE PERFORMANCE OF YOUR PRODUCT 
DEPENDS ON PRECISION TIMING, CONSULT... . There is one serious disadvantage to the test set: 
up as shown in Fig. 7. When the bearing block on 
the left end is removed so as to permit bending mo 
ments as well as torsional moments to be transmitted 
to the specimen, the dead weight of the fixture is n0 
longer shared between the two pillow blocks and in- 
ertial forces of considerable magnitude are trans 
mitted to the specimen. These forces can be calcu: 
lated from the known mass of the vibrating parts and 
from their observed amplitudes and must be taken 
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¥%o BRONZOIL — another Dodge 


“First’‘! Designed primarily for 
the exacting requirements of fan 
and blower service as well as for 


te general service on small shafts. 
0 A quality bearing at lowest cost. 





Its capillary bronze bushing has 
a capacity of one-third of its vol- ® 

ume in oil. A liberal oil reservoir & 

with close-fitting wick surrounds 4q 

the bushing, provides complete t/ 
lubrication. _— : ty CG 

























An absorbent filler holds oil in 
the reservoir and prevents over- 
lubrication. Self-lubricating bear- 
ing surface for the collar is pro- 
vided by a shoulder on the bronze 
bushing. 


Fully self aligning. Split pressed 
steel housing. Remarkably strong 
and thoroughly dependable, for 
quality products. Neoprene oil re- 
sistant grommets for insulation of 
sound are available. Write for spe- 
cial bulletin on Dodge Type “‘F” 
BRONZOIL bearings. 
DODGE MANUFACTURING CORPORATION 
Mishawaka, Indiana 


Bronfoil searine 


vere “O° 


CALL THE TRANSMISSIONEER 


He is your local Dodge Dis- 
tributor — factory trained — 
qualified to suggest ways to 
improve your machine per- 
formance, increase production. 
Look for his name under “‘Pow- 
er Transmission Equipment” 
in your classified phone book. 





Copyright, 1948, Dodge Mfg. Corp. 








FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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There’s a True Thrift Lesson in — 


The Case of the Canceled Check 


Office Manager: Guess I’ve thrown away 
a canceled check | need badly to prove 
poyment of a bill! 

Draftsman: We hove similar trouble. In- 
stead of using permanent Arkwright 
Tracing Cloth for every drawing, we 
use temporary tracing paper. Then — 
when we happen to need it again, it 
has been discarded or has become 
brittle, opaque and useless in the file! 








If a drawing is worth keeping — it is worth making 
on dependable Arkwright Tracing Cloth. The trifling 
extra cost insures years of permanence — no chance of 
becoming dogeared and torn by use nor opaque and 
illegible by age, as perishable tracing paper is apt to 
do. Arkwright is woven, bonded and processed for 
enduring transparency. It is real economy — good 
business — to use Arkwright, always! 


Send for generous working samples of Arkwright and 
judge its superiority over any subst:tute. Arkwright 
is sold by leading drawing material dealers every- 
where. Arkwright Finishing Co., Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
- Erasures re-ink without feathering. 
+ Prints are always sharp and clean. 
. Tracings never discolor or go brittle. 
. No surface oils, soaps or waxes to dry out. 
- No pinholes or thick threads. 


ouhaon = 


. Mechanical processing creates permanent 
transparency. 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 
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into account if a true S-N curve is desired. 

To speed up the recording of test data, it would iy 
desirable to eliminate the necessary computation of 
the inertial forces, by appropriate introduction of ap 
inertia force compensating device. In principle, this 
should be similar to the preload springs currently 
used with the machine to eliminate the inertial forces 
of the moving elements attached to the reciprocating} 
platen. Such a setup is, however, somewhat more 
complicated because the attached spring or springs 
not only must eliminate the dead-weight effect of 
the fixtures, but also must not interfere with the tor. 
sional rigidity of the system. 

These three applications of the Sonntag fatigue 
machine indicate its versatility. Many more will sug. 
gest themselves as engineers and designers become 
familiar with the apparatus. It has already become 
an important asset of any modern vibrational labora- 
tory and consideration of its possible use in other 
types of vibration problems would appear to be well 
worthwhile. 
























BUSINESS AND 
SALES BRIEFS 


UCCEEDING L. M. Klinedinst, who has retired, Whit- 
ley B. Moore has been elected vice president in charge 

of sales of the Timken Roller Bearing Co. Mr. Moore was 
previously director of sales for the company. 


a 


With offices at 19 E. 47th St., New York, F. L. Sarge- 
ant has been appointed manager of the New York sales 
division of the Reynolds Metals Co. Mr. Sargeant suc- 
ceeds Stuart Smith who has been appointed special repre- 
sentative to the United States Air Forces, with offices 
in Dayton, O. 

* 


Marvel Engineering Co., manufacturers of Synclinal 
filters, has moved into new and larger quarters located 
at 625 W. Jackson Blvd., Chicago 6. 


9 
Formerly sales manager of the Dynamotor Corp, 
Ralph S. Drummond has been appointed manager of the 
Cincinnati branch office of Crocker-Wheeler Electric 
Mfg. Co. 
> 


Acquisition of the Pennsylvania Forge Corp. has re- 
cently been announced by Tube Turns Inc. James 5. 
Kerwin, president of the Tacomy, Pa. organization, will 
vemain at his post as will other officers and personnel. 
George O. Boomer, president of Tube Turns Inc. and its 
affiliate The Girdler Corp., will become chairman of the 
board of the newly acquired forging and machining 
facility. 





® 


According to a recent announcement, E. G. Knox has 
been appointed one of two assistant sales managers of 
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similar pliable parts. Let\Sirvis serve jou, too, in toe 


OTHER C/R : 


PRODUCTS 


RERFECT - = / CHICAGO RAWHIDE MANUFACTURING CO. 


SIRVENE e a 1304 Elston Avenue Chicago 22, Illinois 


Synthetic 





New York ¢ Rhiladelphia * Detroit\* San Francisco 
Cleveland * Boston * Pittsburgh \° Los Angeles 


Cincinnati * Minneapolis « Syracwse « Peoria 














1. Slip HEYCO on wire. 
2. Snap HEYCO into hole. 











annals a A: a ise 








1. Absorbs cord pull, push and torque 
2. Insulates wire from chassis 
3. Prevents wire from fraying 
4. Eliminates tying wire knots 
5. Improves product appearance at low cost 
TEST SAMPLES WILL BE SENT ON RECEIPT OF WIRE SPECIFICATIONS 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH, NEW JERSEY 


em | itn etn 
A In Canada approved by Canadian 
sociation No. 8919, 


Standards 
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IT’S EASY TO APPLY HEYCO 


Here's what Reyeo does- 















the Ditzler Color Div. of Pittsburgh Plate Glass Co. My 
Knox will assist William H. Hogben, industrial sale 
manager. 

+ 


Formerly sales manager of Standco Brake Lining Co, 
A. Ray MacPherson has joined Thermoid Co. as manager 
of its industrial friction materials sales division. 


¢ 


Cornerstone of a million-dollar research building wag 
recently laid by Sylvania Electric Products Inc. Located 
at Bayside, N. Y., the building will be one of a group of 
laboratories to be built for the projected Sylvania Re 
search Center. 


* 


Succeeding Lloyd C. Backart, who advances to the 
post of chairman of the board, George R. Brockway has 
been appointed sales manager of the Rapids-Standard 
Co. Inc. Mr. Brockway was formerly acsistant sales 
manager and central regional sales manager. 


New plant has been placed in operation by the E. F. 
Houghton & Co. of Canada Ltd. Devoted to the manu- 
facture of industrial oils and leathers, it is located at 
100 Symes Road, Toronto. 


¢ 


E. J. Geittman, for the past six years sales manager of 
the Fisher Furnace Div. of Lindberg Engineering Co., 
has joined the Carbonite Metal Corp. He is now serv- 
ing as vice president and general manager of the Burling- 
ton, Wis., company. 

+ 


The Duraloy Co. of Scottdale, Pa., has announced the 
appointment of J. B. Dear as assistant sales manager. 


¢ 


Purchase of the Los Angeles plant of Air Associates 
Inc. has recently been made by Parker Appliance Co. the 
new acquisition will enable the organization’s Pacific 
division to double its production. Continuing as head of 
Pacific coast operations for Parker is H. E. Schroeder. 

° 

Named manager of the Allis-Chalmers general machin- 
ery division’s central region, P. F. Bauer will have his 
headquarters in Cleveland. His territory covers district 
offices in Cleveland, Toledo, Pittsburgh, Youngstown, 
Wheeling, Cincinnati, Detroit, Grand Rapids, and Jackson. 


° 


Name of the American Foundrymen’s Association has 
recently been changed to American Foundrymen’s Society. 
Change has been made to conform with the function of 
the organization. 

° 


Kent Cliff Laboratories, Peekskill, N. Y. has appointed 
J. B. Verrier, Jr. in charge of sales. Mr. Verrier was 
formerly with Wilson Mechanical Instrument Co. Inc. 

. 

Formerly director of advertising and publicity, Robert 
A. Morris has been appointed assistant to the president 
of the Acme Steel Co. 

e 


Radio equipment plant at Newark, N. J. has been sold 
by the War Assets Administration to the Ralph C. Cox- 
head Corp. The plant, known as Titeflex Inc. and built by 
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UNIVERSAL SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL 
MOTORS MOTORS to ),HP MOTORS MOTORS to 1500 HP BLOCKS 
1/S0th to 14 HP 1 to 1500HP GEN. to 1000 Kw. 10 TYPES 


above 350 H.P., 3600 R.P.M., Motor, 

is typical of the redesigned line of 
Burke large totally enclosed fan cooled 
squirrel cage induction metors. They are 
available in sizes 250 to and including 500 
H.P. for direct driving high-speed blowers, 
pumps, compressors and like equipment 
installed under conditions involving dust, 
abrasives, conducting materials, or ex- 
cessive moisture. These large motors are 
also available at 1800 and lower R.P.M. 
with either sleeve or ball bearings. Let’s 
have your problem. 
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BURGE 
350 H.P. 


3600 R.P.M. 


(Specs. for Above) 


55°C Rise, Continuous 
3-phase, 60 cycle, 440 volts 
Full voltage starting 


Starting torque......... 70% 
Pull out torque........250% 


Full load current. .400 amps 


Locked rotor current 
2500 amps 
















PA. 


D.C. MOTORS M-G SETS HIGH CYCLE 
to 1500 HP to 1000 Kw. M-G SETS— 


GEN. to 1000 Kw. 7 STD. SIZES - 
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WATTAGE 


rating is higher 












WHERE 
BASIC 
DESIGNS 


Ward Leonard Ribflex Resistors Are Made 
For Fast Heat Dissipation 


Size for size, Ward Leonard Ribflex Re- 

sistors have 85% to 95% greater wattage 

i §=rating than ordinary wire-wound resis- 

tors. Flat reflexed form of resistance ele- 

ataiii@e ment provides a greater area for heat dis- 

sipation. Excellent for both continous 

Hine and intermittent duty. 

Ward Leonard resistors are “Result- 

Nias §=Engineered”. By modifying a basic de- 

sign Ward Leonard can often give you 
RESULT- 
ailaaal 
al 

YOu 


the results of a special .. . for the cost of 


a standard. 
ELECTRIC COMPANY 


Write for Resistor Catalog. Ward 
Leonard Electric Co., 58 South St., Mount 
Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. | 

RHEOSTATS - CONTROL DEVICES 





RESISTORS - 


RELAYS - 
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the government at a cost of $542,710, was sold fo 
$335,000. 
6 


New firm to manufacture powder metal parts wil 
be known as the International Powder Metallurgy (Cp, 
The company is located at Ridgway, Pa. President js 
M. T. Victor, former sales engineer for the Keystone 
Carbon Co. 

« 


George J. Fischer has been named manager of national] 
accounts of the industrial products sales division of the 
B. F. Goodrich Co. Mr. Fischer had been product man- 
ager in the division for the last several years. 

* 

New addition has been completed at the Milwaukee 
plant of Stearns Magnetic Mfg. Co. New building will 
house the administration division and engineering, and 


, laboratory facilities. 


¢ 


Facilities of the Hynes Electric Heating Co. have been 
purchased by the Martin-Quaid Co., metal fabricators, 
The new acquisition will be known as the Hynes Electric 
Heating and Process Div. and will specialize in industrial 
heating problems. 

. 


Furane Plastics and Chemicals Co. has recently moved 
its quarters to 719 W. Broadway, Glendale 4, Calif. Trans- 
fer was prompted by the need for additional space and 
facilities. 

» 


Several appointments have recently been made by the 
Washington Steel Corp. These include John C. Richards 
as general manager of sales, Robert O. Fulton as as- 
sistant sales manager and S. M. McGough as sales rep- 
resentative. 

. 


According to a recent announcement, Fred T. Miller 
has been appointed sales manager of Adel Precision 
Products Corp. Prior to occupying this position, Mr. 
Miller was west coast representative for the firm. 

’ 


Construction has been started on an addition to the 
building occupied by the Cook Research Laboratories, 
a division of Cook Electric Co. Addition will double the 
floor space available for design and develonment ac- 
tivities. 

° 

Purchase of the Los Angeles plant of Air Associates 
Inc. has recently been made by Parker Appliance Co. 
the new acquisition will enable the organization’s Pacific 
division to double its production. Continuing as head of 
Pacific coast operations for Parker is H. E. Schroeder. 


¢ 


Recently affiliated with Wellman Bronze & Aluminum 
Co., Laurence J. White will serve as that company’s 
Chicago area representative, with offices in the Uptown 
Bank Bldg. 

* 


Succeeding H. L. Watson as president of the De Laval 
Steam Turbine Co., is George W. Smith Jr., formerly 
a vice president and director of the White Motor Co. 
and the senior member of the New York consulting firm 
of Smith and Wood Inc. Although retired, Mr. Watsol 
will continue to serve the company as a director and 4 
chairman of the executive committee. 
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MEETINGS AND 
EXPOSITIONS 


Oct. 23-29— 
American Society for Metals, Thirtieth annual convention to be held 
at Benjamin Franklin Hotel, Philadelphia. W. H. Eisenman, 7301 


Euclid Ave., Cleveland 3, O., is secretary. 


Oct. 25-27— 

American Gear Manufacturers Association. Semiannual meeting to 
be held at Edgewater Beach Hotel, Chicago. Newbold C. Goin, Em- 
pire Bldg., Pittsburgh 22, Pa., is executive secretary. 


Oct. 25-28— 

American Institute of Mining and Metallurgical Engineers. Annual 
fall meeting of the Institute of Metals division to be held at Hotel 
Adelphia, Philadelphia. Ernest Kirkendall, 29 West 39th St., New 
York 18, N. Y., is division secretary. 


Oct. 25-29— 

American Welding Society. Annual meeting to be held at Bellevue- 
Stratford Hotel, Philadelphia. M. M. Kelly, 33 West 39th St., New 
York 18, N. Y., is secretary. 


Oct. 25-29— 

National Metal Exposition to be held in Commercial Museum and 
Convention Halls, Philadelphia. Chester L. Wells, 7301 Euclid Ave., 
Cleveland 3, O., is assistant managing director. 


Oct. 27-28— 

Society for Non-Destructive Testing. Annual convention to be held 
at Hotel Benjamin Franklin, Philadelphia. Philip D. Johnson, 53 West 
Jackson Blvd., Chicago 4, Ill., is secretary. 


Nov. 3-5— 

American Society of Body Engineers, Inc. Annual convention to be 
held at the Rackham Memorial building in Detroit. Additional in- 
formation may be obtained from headquarters of the society at 100 
Farnsworth Ave., Detroit 2, Mich. 


Nov. 4-5— 


Society of Automotive Engineers. Fuels and lubricants meeting to 


be held at Mayo Hotel, Tulsa, Okla. John A. C. Warner, 29 West 
39th St., New York 18, N. Y., is secretary and general manager. 
Nov. 4-5— 


Metals Casting Conference to be held at Purdue University. Con- 
ference is sponsored, with the cooperation of the American Foundry- 
men’s association, by the Dep’t. of General Engineering, Purdue Uni- 
versity, Lafayette, Ind. 


Nov. 4-6— 

National Electronics Conference to be held at Edgewater Beach 
Hotel, Chicago. R. R. Buss, electrical engineering dep’t., Northwestern 
University, Evanston, IIl., is secretary. 


Nov. 10-13— 

Society of Naval Architects and Marine Engineers. Fifty-sixth an- 
nual meeting to be held at the Waldorf-Astoria, New York. Harold M. 
Wick, c/o American Bureau of Shipping, 45 Broad St., New York, 
N. Y., is chairman of the publicity committee. 


Nov. 28-Dec. 3— 

American Society of Mechanica! Engineers. 
held at Hotels Pennsylvania and New Yorker, New York. 
Davies, 29 West 39th St., New York 18, N. Y., is secretary. 


Annual meeting to be 
Cc. E. 


Nov. 29-Dec. 4— 

Eighteenth National Exposition of Power and Mechanical Engineer- 
ing to be held at Grand Central Palace, New York. Additional infor- 
mation may be obtained from the International Exposition Co., Grand 
Central Palace, New York 17, N. Y. Charles F. Roth is manager. 
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NEW CATALOG 
by Ward Leonard 
WHERE 


BASIC 
DESIGNS 


















Have you received your copy? 


It’s packed full of helpful informa- 
tion for engineers and designers. 
You’ll find the resistor, rheostat, re- 
lay or control device you need quick- [i 
ly in this new Ward Leonard com- 
plete line catalog. ELECTRIC 
If you have not yet received your [TT 
complimentary copy, write on your 
company letterhead, and we will see [Vii 
that it is forwarded to you immedi- 
ately. RESULI- 
Simply address Ward Leonard ENGINEERED 
Electric Co., 58 South St., Mount 
Vernon, N. Y. Offices in principal 
cities of U. S. and Canada. 


WARD LEONARD 


ELECTRIC COMPANY 


RESISTORS - RHEOSTATS + RELAYS + CONTROL DEVICES 
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GEO. D. ROPER CORP., 250 Blackhawk Park Ave., Rockford, Ill. 
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ENGINEERED TO DO THE JOB RIGHT! 


Like all Roper pumps, Series ‘“‘H’’ models embody simplest design 
and principle — yet have all the refinements necessary to assure 
dependable, economical operation under high pressures. Spur 
gears provide high volumetric efficiency, and operate in axial hy- 
draulic balance. Roller bearings and bronze wear plates — two on 
each side — reduce friction for handling heavy loads. Hydraulic 
action continuously lubricates journal and bearings. 


Roper Series “H” pumps are recommended for pressures up to 
1000 lbs. p.s.i. when pumping lubricating oils . . . are designed to 
operate at direct motor speeds. They are used widely for all types 
of hydraulic mechanisms, steel mill equipment, and in oil field 
gathering line service. External relief valves are usually recom- 
mended for all high-pressure installations. 


Sead for Literature 


Specifications and dimensions 
on series “‘H’”’ and other models 
of Roper pumps are contained 
in illustrated booklet. Your 
copy awaits your request. 











DESIGN 
ABSTRACTS 


Specifying Cast Iron 


IRST consideration in preparing 

a. specification for cast iron 
should be the establishment of the 
carbon level. Lower total carbon irons 
have a longer freezing range, that is, 
a longer range of temperature from 
the time that they have ceased to be 
purely liquid until they are complete. 
ly solid. It is in this plastic or 
“mush” period that many of the dif. 
ficulties with castings arise, and the 
narrowing of this period is obviously 
advantageous. 

Shrinkage continues’ throughout 
this plastic period, but the iron 
“feeds” with great difficulty and, if 
proper feeding cannot be accon- 
plished, many sma!l voids are gener- 
ated which are known as _ micro- 
porosity, or open iron. It can be seen 
that the narrower the plastic range 
the less the tendency for this condi- 
tion. 

By using high total carbon, the 
same matrix structure and hardness 
can be obtained at the higher carbon 
level as with the lower carbon, pro- 
vided silicon is adjusted in the op- 
posite direction by the proper amount. 
There is a distinct economic advant- 
age in running relatively high total 
carbons. The necessity for feeding 
with external risers is reduced and 
castings generally are sounder. 


Cost Factors 


Since the engineer must ultimately 
be concerned with relative economies 
of producing different types of iron, 
he should know that in specifying 
high tensile strengths and low total 
carbons, he is directly affecting the 
cost per ton of iron poured. It has 
been the experience of the author 
that the percentage of yield can be 
improved from values as low as 695 
per cent to as high as 85 per cent 
by a better selection of iron com- 
position. In most cases this improve- 
ment need not carry a penalty of 
casting strength, although test bars 
may give a misleading high value it 
the former case. 

Naturally the higher total carbon 
iron will contain more graphite. Lest 
this be considered a disadvantage it 
should be mentioned that leakage 
does not occur through graphite 
particles. Instead the low-carbon iron 
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Gehl Harvesters and Hammer Mills are famous 
for their efficiency, rugged construction and con- 
tinuous heavy duty service. By skillful designing 
for retaining rings Gehl Bros. Mfg. Co. of West 
Bend, Wisconsin saves metal, money and time. 
Perhaps you can too. 

Hundreds of machines and products can and 
should be redesigned to take advantage of these 
inexpensive, yet highly efficient, artificial 
shoulders. Retaining rings are certain to save 
man hours as well as material. 








To offset the rising costs of so many things 
here is one sure way to increase your margin 
of profit. 

Don't cut down large shafts to make your 
shoulders—it's needless waste. Groove all shafts 
and housings and use these high grade steel 
rings. 

Examine your machines and products today, 
and send for a descriptive folder of our many 
types of retaining rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J. 
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SOLENOID 
SHUT-OFF 
VALVE 


Good for Pressures 
up to 1500 pounds. 
* 
Designed to handle 
gas, water, light oils 
and other non-cor- 
rosive liquids and 

gases. 


voltages available. 


one is not suitable. 





ASTA solenoid VALVES 












PA ASCO Solenoid 


Shut-off Valve 
for high pres- 
sure service. 


This valve is designed 
and constructed for high 
pressure service. The 
body is forged brass with 
renewable stainless steel 
seat, one-piece stainless 
steel piston and disc and 
stainless steel core and 
pilot disc. Pipe size '% 
inch; port area %” full. 


All coils are wound for continuous duty service with 
operating frequencies up to 200 per minute for 
gases and 1 50 per minute for liquids. Standard valves 
available in 110, 220 and 440 volts AC; 25, 30, 
50 and 60 cycles; 115 or 230 volts DC. Other 


This new ASCO Shut-off Valve operates normally 
closed; that is, it closes when de-energized and 
opens when energized. 


If you have any machine or process step operating 
under high pressure that should have a shut-off 
valve, this ASCO Valve may be just the one you 
need. We'll be glad to discuss your problem and 
recommend the proper type solenoid valve if this 


When in need of Automatic Transfer 
Switches, Remote Control Switches, Con- 
tactors, Relays, and Specialized Electro- 
magnetic Controls, come to us. 


Automatic Switch Co. 


387 LAKESIDE AVENUE * ORANGE, NEW JERSEY 














of low graphite under a given set of 
conditions will usually show a greater 
tendency to microporosity than a r. 
latively high carbon iron made with 
the proper amount of silicon, even 
though the graphite particles ar 
more numerous. It is this microporo. 
rosity which is usually responsible for 
leaks. 

Because of an existing specifica. 
tion on brinell hardness, it is some. 
times difficult to substitute the more 
advantageous higher carbon unless the 
engineer is willing to modify brine] 
hardness specifications. To indicate 
the fallacy of attempting to regulate 
the performance of an iron with re. 
spect to wear on the brinell basis, a 
4.00 per cent total carbon iron 
showed a brinell hardness of 146, yet 
the micro-hardness of the pearlite 
between the graphite particles fell 
in the range of 226 to 255. This latter 
value is the load-carrying value of 
the iron. While it is true that this 
type of iron will show greater defor- 
mation under concentrated loads it is 
an excellent material where the unit 
pressures are well below the limit 
at which deformation begins. There 
are records on file of high graphitic 
irons showing many times the life, 
in resisting wear, of lower graphite 
irons of the same matrix structure. 
—From a paper by R. G. McElwee, 
manager, Iron Foundry Division, 
Vanadium Corp. of America pres- 
ented at the recent SAE summer 
meeting. 


Characteristics of a Good 
Designer 


SSENTIAL characteristics that 

mark a creative designer must 
be generally known before effective 
educational programs attempting to 
develop these characteristics can be 
worked out. Surely any list of these 
qulities would include: 


1. A strong curiosity 

2. A broad fund of general 
knowledge 

3. Good technical ability 

4. Capacity to synthesize 

5. Proper personal character- 
istics 

6. Industrial experience. 


Obviously the schools cannot be 
expected to furnish the student with 
industrial experience; just as obvi 
ously, the engineering schools in this 
country have been doing a very com: 
petent job in giving the student good 
technical ability. It is the other items 
that may not be given the full at 
tention they deserve. Perhaps it is 
not possible to do justice to all thesé 
factors in the time allotted by the 
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ms i The] Way 


j Start with 15e” round, 442” 


2 Stock: S. A. E. 1060 an- 
nealed for machinability. 


3 Machine to 1.3780" diam- 






with 
RELIANCE RINGS 





— 





























——— 








1 Start with 1.3780" round. 
42" long. Weight 1.89 lbs. 


Saving .75 Ib. 


2 Stock: S.A. E. 1060, turned 
and ground. 


long. Weight 2.64 lbs. 























a 


3 Machine groove .105” wide 
and .045” deep. Approxi- 
mately .004 lb. of metal 
removed. .732 Ib. less 
metal to remove. 


Note saving of 
machining. 


eter, except shoulder 3/32” 


lb. of metal removed. 





5 Induction harden shoulder 


6 Grind shaft both ends. 











— Se 





4 Assemble ring in groove. 
A simple operation. 


5S Ring already hardened. 
No heat treating 
necessary. 


to Rockwell C 62. 


6 Shaft already ground. 
No grinding necessary. 


Assembly has ultimate sheur 
strength of 37,000 Ibs., when 
snap ring and shaft are of the 
same hardness. Will withstand 
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The illustration shows a com- 
mon cost-cutting application of 
Reliance Rings in the produc- 
tion of shouldered shafts. They 
may also be used to produce 


shoulders in bores. performance. 


pressures in excess of 5000 lbs. 





with ends shaped to meet any 
requirement . . . Reliance Rings 
offer limitless possibilities for 
reducing costs, speeding pro- 
duction and improving product 


Made from carbon, alloy or 
stainless steel, or non-ferrous 
metal to specified physicals... 
of any desired cross section and 
diameter . . . welded or open 





=EATON 


my CATON MANUFACTURING COMPANY 





DESIGN ENGINEERS - PLANT 
OPERATING MEN — Let Relli- 
ance Engineers help you re- 
duce costs through the use of 
Reliance Rings in your product 
production. Write today. 

















avi Fike {hid in your product? 
eC === 


—in American Standard sizes — 
compersate for looseness of bolted 
parts. Keep bolted assemblies 
tighter longer. 


hm. 


EATON 
SPRINGTITES 


The all-in-one unit, quality spring 
lock washer pre-assembled on a 
bolt or screw. Cuts production cost 
by increasing production efficiency. 


Oo o Oo Oo 
Uae Quinton 
OFFICES AND PLANT MASSILLON, OHIO 


Sales Offices: New York ® Cleveland ® Detroit © Chicago ® St. Louis © San Francisco ® Montre 





(SWIFT e SUR 





u’ve often remarked that 
no piece of equipment can be 
superior to its Component parts... 
You appreciate the broad rec- 
ognition and acceptance of BCA 
Ball Bearings in industry... 
You know you can tell your 
engineers to draw upon our half- 
century of experience in friction 
control practices, encompassing 
many varied fields of industry... 
You, who insist upon continu- 
ous, full-capacity, trouble-free op- 
eration, know this can be assured 
by specifying BCA Ball Bearings. 


BEARINGS COMPANY OF AMERICA 
LANCASTER, PENNSYLVANIA 


SS MOOTH* ¢; STEADY 
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usual engineering curriculum, py 
certainly an effort to do so should } 
made, since even a little “plus” wy 
often make the difference betwee 
the success or failure of a design, 

Curiosity is of paramount impor. 
tance in solving specific problen 
and in leading the designer to ney 
applications and new products. Th 
defining of the problems associate 
with a specific design is based upm 
questions about the design that ar 
inspired essentially by curiosity. 
Questions such as “why do it this 
way instead of that?” or “what hap. 
pens under this set of circum. 
stances?” are integral with the 
design process. 


Absorption of Knowledge 


Besides helping on specific prob. 
lems, a strong and active curiosity is 
an excellent self-teacher. The curiow 
individual will continue to absorb 
knowledge from the men and ma 
chines around him, and will constant- 
ly increase his fund of knowledge. 
For the ideal designer, this back 
ground should include information 
concerning phenomena, and a 
acquaintance with ways of doing 
things well outside of his major field 
of endeavor. 

Synthesis is possible when curiosity 
and background are combined with 
technical ability and good personal 
characteristics. An intriguing exam- 
ple of this type of synthesis is seen 
in the mechanical pen on a direct 
recording oscillograph. The mechan- 
ical magnification of this pen is on 
the order of 400 *v one, and the total 
weight is probably two grams. It 
must have been made by a designer 
who had in his general background 4 
knowledge of the principles of opera- 
tion of a chain hoist, sufficient curi- 
osity to wonder if he could make @ 
small chain hoist and run it back- 
wards, and sufficient technical abi- 
lity to carry out his ideas. 

Confidence or a belief that a pro- 
blem can and will be solved is one 
of the essential personal character- 
istics of the ideal designer. Naturally, 
this confidence must be associated 
with the necessary determination and 
drive to carry the project through 
the tough spots. In addition, if the 
designer is to be outstanding, he must 
have the ability to appreciate the 
position of others, so that he will 
display the consideration and toler 
ance vital to group effort.—From 4 
paper by E. L. Midgette, J. N. Mac- 
duff, and J. Modrovsky, Polytechnic 
Institute of Brooklyn, presented w@ 
the recent annual meeting of the 
American Society for Engineering 
Education. 
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Sine DOES. 


Would you switch to light wall tubing if you could obtain fittings 
that withstand vibration under high pressure? 


Then you'll be interested in Superseal Flared Tube Fittings 
which are now standard equipment on steam generators and on 
air compressors with pressures running up to 600 P.S.I. The same 
fittings which in an Underwriters’ Laboratories’ test maintained a 
leakproof joint under pressures up to an amazing 8090 pounds, 
at which pressure the steel tubing split. 





(Heck thede Gregpreeseal foatinre 


vione, SMOOTH TAPERED 10° FLARE o/ PRODUCTION FLARING up to 2000 a 
on a Superseal fitting plus a corre- day can be maintained on an inexpen- 
sponding flare on the inside of self- sive flaring machine. 


aligning nut hold tubing securely in ostocken IN BRASS AND STEEL. Mal- 
place. leable iron, aluminum or alloys on 
NO SHEARING ACTION to injure the _ order. 

tubing at the point of flare when _ o/SUPERSEAL Fittings are approved by 
is tightened—the tubing is actually Underwriters’ Laboratories for all 
reinforced. hazardous gases and liquids. Write 
TWO PART FITTING ...no rings. no for Catalog 4-R “Grinnell Superseal 
sleeves, Flared Tube Fittings.” 





GRINNELL COMPANY, INC. 





948 





Providence 1, R. I. 


Branch Warehouses 


Atlanta 2, Ga. Kansas City 16, Mo. Philadelphia 34, Pa. 
Charlotte 1, N. C. Long Beach 10, Cal. Sacramento 14, Cal, 
Chicago 9, Ill. Los Angeles 13, Cal. St. Louis 10, Mo. 
Cleveland 14, O. Milwaukee 3. Wis. St. Paul, Minn. 
Cranston 7, R. I, Minneapolis 15. Minn. San Francisco 7, Cal. 
Fresno 1, Cal. New York 17. N. Y. Seattle 1, Wash. 
Houston 1, Tex. Oakland 7, Cal. Spokane 15, Wash. 
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Superseal fittings are standard equipment on 
Cleaver-Brooks Steam Generators, 





Superseal fittings can be used with any tubing... 
copper, aluminum, seamless and welded steel. 





Production flaring of tubing up to 2000 flares a day 
is possible with this flaring machine. A simple tool 
is available for hand flaring. 





WHENEVER IS INVOLVED 
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SPECIAL FASTENERS 


RITCO Special Fasteners, built for 
heavy duty service, are uniform in 
strength, accurate to blueprint and 
highly finished. Threads are preci- 
sion cut or rolled, surfaces turned or 
ground, free of tool marks. RITCO 
Fasteners contribute to the depend- 
ability of many well known products. 
Available up to 2” diam. in any metal. 





Remember RITCO for 

Special Bolts, Nuts and Studs ¢ Alloy Steel 
Studs * Milled Body Bolts * Drop Forging 
Heat Treating 











Let us quote on your specifications 


RHODE ISLAND TOOL COMPANY 


148 West River Street, P. O. Box 1516 
Providence 1, R. I. 





SERVING AMERICAN INDUSTRY SINCE 1834 











@ At Fairfield, YOUR GEARS are in the hands 
of specialists equipped with every modern facil- 
ity for producing fine gears EFFICIENTLY, 
ECONOMICALLY. We believe it will pay you, 
as it has others, to become acquainted with the 


“EFFICIENTLY, ECONOMICALLY 








service Fairfield is rendering to manufacturers 
in virtually every branch of the machinery 
building industry. Ask for a copy of interesting, 
illustrated descriptive brochure. 


FAIRFIELD 
MANUFACTURING 
COMPANY 

311 S. Earl Ave., 
Lafayette, Indiana 








| NEW MACHINES 


And the Companies Behind Them 


Bottling 


BOTTLE AND JAR DRIER. Bottles are 
worm fed; protected by. Safety 
gate. Water is blown from bottles 
by air blast. Aluminum shield ang 
catch pan collect water. Barry. 
Wehmiller Machinery Co. §&, 
Louis 15. 

FILLING MACHINE. Siphon _ gravity 
type for bottles, jugs and cans, 
Handles wine, disinfectants, insec. 
ticides, water-soluble floor waxes, 
cleaning solutions, etc. Automaiic 
inlet valve controls volume of 
liquid. Liquid reservoir fully en. 
closed under one-piece metal hood, 
Reservoir drains self dry, facilita- 
ting change from one liquid to an. 


other. Scientific Filter Co., New 
York 7. 
Communication 
SOUND RECORDER. Records conver- 
sations, interviews, reports, two- 


way telephone conversations, dic- 
tation, etc., permanently on safety 
film. Large reel has total record- 
ing capacity on both sides of 200 
hours. Machine measures 4 by 8 
by 9 inches; weighs 11 lb. Miles 
Reproducer Co. Inc., New York 3. 

SOUND RECORDER. Used with stand- 
ard 16-mm. silent movie projector. 
Indents sound grooves on film be- 
tween sprocket holes and picture 
frames. Synchronizes sound with 
picture projected. Machine meas- 
ures 41%4 by 8 by 9 inches; weighs 
under 10 lb. Miles Reproducer Co. 
Inc., New York 3. 


Heat Treating 


CONTROLLED ATMOSPHERE FURNACE. 
For hardening high-speed and air 
hardening steels and for brazing 
and sintering operations. Oper- 
ates at temperatures to 2500 F. 
Propeller type fan at top of codl- 
ing chamber circulates protective 
atmosphere within chamber, pro- 
vides fast, uniform cooling. Charge 
and discharge door operated by air 
cylinders. Lindberg Engineering 
Co., Chicago 12. 

SALT BATH UNIT. Continuous. Uses 
neutral or cyanide type salts, for 
hardening small parts. Comprises 
two pot type furnaces, a quench 
unit, a wash unit and a dryer, plus 
automatic handling equipment. 
Charges range from 100 to 125 lb. 
Dempsey Industrial Furnace Corp. 
Springfield, Mass. 

ELECTRIC FURNACES. Bench type. For 
laboratory uses and heat treating. 
Six sizes. Operate to 1650 F for 





continuous use; to 1900 F for short 
periods. Nickel-chromium heating 
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gives us uniform tests” 


—says the American Bosch Corporation, of Springfield, Mass. ‘‘The fuel injec- 
tion equipment we make for all types of diesel engines must be accurately 
tested under conditions of power and speed met in actual operation. Thy- 
mo-trol drives in our plant assure us of accuracy wherever close speed 
regulation and wide speed ranges are required.” 





Thy-mo-trol guarantees constant speed 

Each cylinder in each full injection pump is tested to 
see that it delivers the correct amount of fuel at different 
metering control settings and at different strokes per 
minute. Thy-mo-trol maintains constant speed regardless 
of change in temperature and viscosity of cil. It's the 
same on every Thy-mo-trol application at this plant. 
American Bosch has found that Thy-mo-trol provides 
close speed regulation, versatility, and speed variation 
needed for each application. 








Sy ~ 


kh 
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GENERAL ELECTRIC 


Thy-mo-trol can save time and money for you, too 

Designed to provide the advantages of a d-c motor 
drive on a-c power, Thy-mo-trol will give long, uninter- 
rupted service on machine tools, conveyors, blueprint 
machines, hosiery machines, and many other places 
where smooth, stepless speed control, pre-set speed 
control, speed regulation, or dynamic braking are re- 
quired. Standard drives range from %4 to 30 horsepower. 
Special sizes can be built to order. Here is a packaged 
system, that may answer your speed control problems. 
Write for more information in the following bulletins. 
Apparatus Dept., General Electric Co., Schenectady 5,N. Y. 








Thy-mo-trol Drive 


GEA-4714, % to 7% hp 
GEA-4847, 10 to 30 hp 


THY-MO-TROL DRIVE 





676-208 
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2 
SCREW 


MACHINE 
PRODUCTS 


SEND YOUR PRINTS TO 





especially if your 
plant is located 


within this circle 





because we can 


serve you better 


with .... 


OVER 100 SCREW MACHINES 
SPECIAL MACHINERY 

TURRET AND ENGINE LATHES 
MILLING MACHINES 
GRINDING EQUIPMENT 

HEAT TREATING 
ENGINEERING DEVELOPMENT 
AND ASSISTANCE 

e BAR CAPACITY 2" To 54° 








NEW YORK 
PITTSBURGH 
PHILADELPHIA 


CHICAGO 
DETROIT 
INDIANAPOLIS 


U-S-Automatic Corp. 
Amherst, Ohio 
















elements embedded in refractory 
plates. Up-lifting counterbalanced 
doors. Bodies are welded steel 
with dual insulation. Indicating 
pyrometer, pilot light, toggle 
switch and stepless input controller 
in instrument panel. Thermo Elec- 
tric Mfg. Co., Dubuque, Iowa. 


Hotel 
SILVER WASHER AND DRIER. Washes, 
rinses, sterilizes and dries silver- 
ware automatically. Ware loaded 
into cast aluminum drum which 
rotates while detergent, water and 
fan-blown hot air are automatic- 
ally cycled. The Foley-Irish Corp., 

Brooklyn 1, N. Y. 


Industrial 
STEAM CLEANER, Portable, all electric. 
For cleaning shop walls, ceilings, 
windows, fixtures, etc. Steam, soap 
solution, solvent or detergent com- 
bine at nozzle and are atomized, 


impinging at high velocity on sur- . 


face to be cleaned. Pressure tank 
assures positive flow of detergent 
or solvent to nozzle. Unit weighs 
400 lb; is mounted on_ all-steel 
dolly with ball-bearing, rubber- 
tired swivel casters. Livingstone 
Engineering Co., Worcester 5, 
Mass. 
Manufacturing 

SCREW DRIVERS-NUT SETTERS. 
speed, high torque, air driven. 
Twelve new models range from 
450 to 1100 rpm. Choice of posi- 
tive or friction clutch. Suspension 
bale furnished on all lever models. 
The Aro Equipment Corp., Bryan, 
O. 

PORTABLE ELECTRIC DRILLS. Bight 
models from 4 to %-in. capacity, 
all equipped with “K-O” keyless 
drill chucks. K. O. Lee Co., Aber- 
deen, So. Dakota. 

UTILITY BENCH GRINDER. Fully-en- 
closed, dynamically balanced motor 
of permanent split-capacitor type. 
Two grinding wheels, fine and 
coarse, adjustable tool rests and 
abrasive wheel dresser. K. O. Lee 
Co., Aberdeen, So. Dakota. 

BAND SAW. 16-inch; for cutting plas- 
tics, wood, cardboard, leather and 
sheet metal. Pressed steel hous- 
ing encloses all working parts; arc 
welded frame. Built-in sawdust 
chute emptied from front. Drive 
wheels are balanced cast alumin- 
um, neoprene tired, mounted on 
ball bearings. Saw-blade tension 
indicator calibrated for different 
saw widths. The DoALL Co., Des 
Plaines, Ill. 


Materials Handling 
FORK TRUCK. Gas powered; 2000-Ib 
capacity. Hydraulic _lift-and-tilt 
control lever raises or lowers forks 
and tilts load forward or backward 
in any combination of simultan- 


Low- 
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You Can Improve Cam Action Applications With 


MGILL /7L/LTIROL CAM FOLLOWER BEARINGS 
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LIEGE pe. gh Heme j Compared to plain bearings or ordinary 

Oe sos Yai pen Ty yy ball bearings, the MULTIROL CF Series cam 

ue igs : 1 | follower units carry heavier loads longer... 

with greater efficiency and with less maintenance 
cost. 

They are adaptable to higher speeds because 


of precision tolerances on all dimensions. 


Specify the MULTIROL Cam Follower 

for design and performance extras that im- 

prove cam actioned automatic operations on print- 

ing presses, packaging machinery, 

lathes, automatic screw machines — in fact 

all types of automatic machinery. Also 

adaptable to guide and support 

roller applications such as mast 
rollers on lift trucks. 

** Available now at ordinary 

needle bearing prices. 
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TRADE MARK 






Bulletin CF-40A offers complete CAM FOL- 
LOWER data. WRITE for it TODAY. Address: ee ee a eee tae 
McGILL MANUFACTURING COMPANY, INC., 
200 N. Lafayette St., Valparaiso, Indiana. 
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For fast, positive 
and dependable 
operation... 


@ Quick-as-Wink valves have demon- 
strated repeatedly their outstanding 
superiority and efficiency for control- 
ling the operation of presses, forging 
machines, shears, brakes, body presses, 
steel mill equipment, rubber mill 
equipment and other heavy duty and 
important machines and machinery of 
all kinds. The U-shaped packers are 
expanded by pressure and seal tightly, 
preventing leakage. There is no creep- 
ing or crawling—no lapping, no grind- 
ing, no metal-to-metal seating. Every 
valve is a quality control, precision 
made and individually tested. 


Furnished in hand, foot, pilot, cam 
solenoid and diaphragm operated de- 
signs for controlling all types of air 
and hydraulic equipment . . . Let us 











Quick-As-Wink 
Solenoid Operated 
Air Valves 


The 1491-CS-3 is a 3-way 
solenoid operated valve 
with automatic spring 
return. These valves are 
widely used for controlling 
single action air cylinders, 
clutches, etc. and can be 
operated with a variety of 
power switches, mercoid 
switches or automatic con- 
tact switches activated by 
moving objects. 

2-way, 3-way and 4-way 
valves are available in 
single and double solenoid 
types. ¥%"; '/2"; %4"; 1" 
and I!/2" sizes for air up 
to 125 lbs. pressure. 
Send for a catalog today 
and get full details about 
the complete line. 
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work with you on your requirements. Le ee ae ae ee 


Quick-As-Wink 
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Control Valves: 
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Wanupactured by C. B. HUNT & SON, Inc., Salem, Olde. 


Engineering and Sales Representatives in the Principal Cities 
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eous movements. Automatic fork 
stop at max. lift height. Powere 
by 4-cylinder, water-cooled engine, 
Double-shoe hydraulic brakes lock 
automatically when driver leaves 
seat. Tract-R-Lift Corp., Chicago, 


Merchandising 


WIENER WARMER. Electronic. Heats 
wieners to palatable temperature 
in less than ten seconds. Uses 25 
kw alternating current converted 
to radio frequency by oscillator 
tubes operating with 3000 volts di. 
rect current supplied by standard 
rectifier tubes. Pair of special re. 
lays protect tubes and circuits 
against overloads. Electronic 
Chemical Engineering Co., Log 
Angeles. 


Metalworking 


SHEAR. High speed; rated to 14-gage 
mild steel. Fingertip control of 
stroke. Handles pipe work, pans, 
channels, tubes, shells, etc., within 
limits of 7-in. throat. Weighs 100 
Ib including %-hp motor. Direct. 
coupled drive. Federal Machinery 
Co., New York 13. 

SPECIAL-PURPOSE MACHINE. For cen- 
ter drilling and facing automotive 
pistons; 444 pistons per hour at 
85 per cent efficiency. Two hy- 
draulically actuated slide _ units 
carry single spindle heads for cen- 
ter drilling. Facing slides and tool 
blocks mounted on face of ma 
chine column, are hydraulically ac- 
tuated in horizontal position. Spin- 
dles and chucks driven through V- 
belts. Snyder Tool & Engineering 
Co., Detroit. 

FILING MACHINE. Reciprocating, 
bench type. Files, saws, laps, with- 
out changing overarms. Spring 
tension on saws and thin files ad- 
justed by moving overarm chuck 
assembly up or d6wn. Ball-jointed 
lower chuck permits perfect align- 
ment of files with warped, crooked 
or twisted shanks before clamping 
in position. Work table tiltable 15 
degrees in four directions. Rice 
Pump and Machine Co., Milwaukee. 

HONING MACHINE. Small size, single 
spindle, hydraulic. For honing any 
type internal cylinder from % to 4 
in. diam. Max. honing stroke, 12 
in. Reciprocation by hydraulic cy- 
linder from 0 to 80 fpm; recipro- 
cating mass hydraulically counter- 
balanced. Three spindle speeds. 
Pushbutton controls on front of 
machine. A. Allen Fulmer Co., Cit 
cinnati 2. 

SHAPE CUTTING MACHINE. Flame cuts 
from steel templets through mag- 
netic tracing device. Cutting 
range: to 42-in. diameter circle; 
straight lines to 89 in. long. Cast 
aluminum arms swing torch and 
control unit over work. Ohmstede 
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nt gi | ARE 100% TOTALLY ENCLOSED 
reuits .-- yet they can’t clog 
and cause trouble 


tronic 


Streamcooled, round frame, 
1/3 to 3/4 h. p., 1 phase, 
3 phase and direct current. 


Streamcooled face mounted; Single 
phase 1/3 to 7% hp., Three phase 1/3 
Cen to 20 hp., Direct Current 1/3 to 3 hp. 


. bic! » | Many motors are actually choked to death! 
ting, | ) But never a BALDOR STREAMCOOLED Motor. 


ring a Conventionally designed motors, with air passageways, constantly draw 
ad- in dust, dirt, lint and all sorts of foreign matter. 


Then the motor becomes “choked” and loses its efficiency, heats up 


Streamcooled, single phase, and soon goes dead. 
dl 3/4 to 7% h.p. 
’ Such motors require frequent dismantling for cleaning... wasting 


ping servicing time and often slowing up or stopping production. 


Rice BALDOR STREAMCOOLED Motors can’t inhale dust, dirt, lint or foreign 
kee. matter because they are fofally enclosed ...non-clogging . . . cool- 
gle- » operating ... because the outer-mounted fan forces air over the entire 
any i aa EXTERIOR of the motors. 


5 , BALDOR ELECTRIC COMPANY - ST. LOUIS, MO. 
District Offices in Principal Cities 


Streamcooled, three phase 3/4 to 20 hp, 


- BETTER MOTORS 


ind FOR MORE THAN A QUARTER OF A CENTURY 
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Machine Works, Beaumont, Texas 












































CR nerear rote nr sof a am conn a 
Use where ON-OFF | _ Se ee 
operation is continu- | seat and journal diameters of raj). 
ously repeated. The road axles. Hydraulically operate, 
ON time and OFF chucking, clamping, feed and tra. 

for Controllin 4 time are each ad- ’ | verse movements. Pushbutton cop. 
‘ justable on the dial. trols at each end of machine. 1099 
Industrial Processes ( FLEXOPULSE) | ; 
COUNTER Ib of chips per hour removed by 
—p nn automatic chip conveyor. Morey 
MICROMETER process to an ex- | Machinery Co. Inc., New York. 
act number of op- | 
DIAL eter sn coun- Plastics 
er contact opens . * 
Provides exceptional ae daadinet os PLASTIC GRANULE PREHEATER. Gran. 
Hn ny selected on dial. ules hopper fed to vibrating steel 
Automatic spring 
= pa = pardon reset. } trough, granule feed rate being ad. 
adjustable over wide (MtonovLax justable. Twelve infrared lamps 
7 4 F CouNTER) heat material and trough from 
(MICROFLEX TIMER) , above. Temperature range, 70 to 
400 F. Granules are preheated and 
MULTIPLE CIRCUIT To reduce costs and im- dried. The Miskella Infra-Red Co, 
prove quality of your prod- Cleveland 4. 
—ADJUSTABLE ucts by automatic TIME- 

Use where several circuits — COUNT control... munSutien 

are to close in a predeter- | te Write for catalogue Bul. 291. | WEIGHING SCALES. 75-lb. capacity. 

— sequence. Time of i * Sond for details, of your control | Mechanical or electrica] shadow in. 

— So attutan each = dations. ’ J | dication. Three platter designs 

- ; a eo © | Beams mounted at angle of 25 de 

(MULTIFLEX TIMER) ie | | grees to vertical to facilitate read. 

, ing; 64 or 100-notch graduations. 
=e eye ee | Lever fall, 3/32-in. Self-aligning 
—ESGLE- —E paX om Ee bearings and pivots, with extra 
= . . | long bearing surfaces. The Exact 
| Weight Scale Co., Columbus 12. 
a 
: MOLINE’ J ILLINOI | Testing 








DRILL TESTING MACHINE. Heavy- 


== duty, hydraulic. Single-spindle, 7- 
speed geared head. 30-hp motor 


maintains synchronous speed; as 
load builds up to predetermined 


value a torque limiting device stops 
motor. Shear pin protects gears. 
















14th Edition Forty-two speeds through change 
d gears. The National Automatic 
e s 7 . ‘ 
‘o Tool Co., Richmond, Ind. 
Gives authoritative data on engineering mater ee 
* e 4 e . * | : ae 
ials, published in three sections which contain: ee Ses eee 
principle. Automatic test light. No 


tools or disconnects required; hy- 
Detailed descriptions of properties, characteristics and |  drometer readings unnecessary. Fay 
typical applications of Ferrous and Nonferrous Metals and | _ Darling and Co., Kansas City 2. 
Alloys, Plastics and other Nonmetallics—all conveniently Coll. SPRING TESTER. Handles loads 


arranged, alphabetically by tradenames. | to 5 Ib and spring lengths to 12 in 
Compression head surfaces are Ie- 


An Index of Materials arranged alphabetically by principal |  placeable and are hardened steel, 
constituents which will enable you to selected materials ground, lapped and chrome plated 
according to their chief properties. | Tension hook’ is ball mounted 


Overload spring prevents damage 


An alphabetical listing of Producers of Metals, Plastics and ceils iin tam a6 eck we 


other Nonmetallics together with explanation of materials chine weighs 41% -1b. Hunter 

produced and their trades names. Spring Co. Apparatus Division, 
+ 1. P . Lansdale, Pa. 

Price $ 00 ostpaid HYDROSTATIC TESTING MACHINE. For 


pressure testing (to 20,000 psi) of 
tubing. Seals end of tubing with- 


out perceptible flare, eliminates air, 
| and builds up required pressure. ' 


| Time cycle, load and unload, is 





BOOK DEPARTMENT PENTON BUILDING , ee 
panel is integral with base. Stee 
CLEVELAND 13 : OHIO | City Testing Machines. Inc.. De- 

| troit 4. 














asa 
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Directory of Whaterials 


Fifteenth Edition 


Devoted exclusively to tradenamed engineering materials 
which are used for fabrication into machine parts, this directory 


acity. is the result of a careful and complete survey of the materials 
Ww in. am, ; , “men 
signs producing field. Presented in thumb-nail sketch form, individual 
5 . listings are confined to information that will help the designer in 
aa evaluating materials for machine parts. 

pning 


aia To facilitate quick spotting of materials, the directory con- 

Exact tains only three major listings: The first presents materials by 
tradenames in alphabetical order and includes brief data on 
properties, characteristics and representative machine applica- 
tions. The second, an index by types, is particularly useful for 
finding and comparing similar materials, or for selection based on 
alloy constituency. Lastly, the alphabetical listing of producers 
of materials gives complete addresses along with tradenames and 
types of materials each company produces. 


Stainless steels, in addition to being listed in the tradename 
section, are presented in a separate listing. This listing presents 
brief data on properties, characteristics, uses and forms, and is 
accompanied by a list of producers, types and forms of stainless 
produced and their tradenames. 


Many new metals, plastics and nonmetallics are included in 
the current directory. In addition, listings from previous issues 
have been revised and brought up to date. Every attempt has 
been made to make this edition a thoroughly reliable reference 
for the designer in his selection of modern materials. 
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Materials Listed by Tradenames ............ 3 225 


Materials types and analyses, plus brief data on properties, 
characteristics and representative machine applications, and 
names of producing companies. 


Standard Stainless Steels ................ i 281 


Standard AISI types, analyses, properties, characteristics, and 
representative machine applications. 


Stainless Steels—Tradenames and Producers __. 282 


Tradenames, producing companies, and types and forms of 
stainless available. 


Index of Materials by Type ............. i _ 283 


Cross index for comparing similar materials and for selection 
based on major alloy constituents. 


Materials Producers .......................... i i 


Names and complete addresses of producers along with types 
and tradenames of materials produced. 


Additional copies of this directory are available at one dollar each. Orders should 
be sent to Readers Service Department, MACHINE DESIGN, Penton Bldg., Cleveland 13, 
O., and a 3% state tax included for orders originating in Ohio. 


Copyright 1948 by the Penton Publishing Co. All rights reserved. 
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aterials Listed by Tradenames* 


All types of materials used for fabrication into machine parts are listed alphabetic- 


ally by tradename. 


Each listing includes type of material, name of producing com- 


pany, material analysis, and brief data on properties, characteristics and representative 


machine applications 


and ¢ 





(For listing by producing ¢ 


oo 


ABK METAL (Alloy steel castings) —- Brake 


Shoe & Castings Div., American Brake Shoe 
Co., New York. 


Ni-Cr alloy steel furnished as sand castings 
to specification. Ts, 55-80,000 psi; elong in 
2 in., less than 0.5 per cent; Bhn, 550- 
750; magnetic; weldability, poor, abrasion 
resistance, very high. Used where castings 
are subject to severe abrasion and where 
intricate machining and high impact are 
not encountered. 


ABRASOWELD (Welding electrode) — Lincoln 


Electric Co., Cleveland. 


Are-welding electrode for providing abrasion- 
resisting, self-hardening deposit which 
hardens repidly under impact and abrasion; 
maximum hardness develops at _ surface, 
leaving cushion of softer metal beneath. 
Provides resistance to abrasion in straight 
carbon, low-alloy or high-manganese steel 
surfaces; effective on gear and pinion teeth. 


ACADIA (Synthetic rubbers)—Acadia Synthetic 


Products Div., Western Felt Works, Chi- 


cago. 

Synthetic rubber compounds to meet Army, 
Navy and AMS specifications in sheets, ex- 
trusions and molded parts. 


ACCOLOY (Stainless steel castings) — Alloy 


Casting Co., Champaign, Ill. 


Analysis ranges from 18% chromium, 8% 
nickel to 68% nickel and 18% chromium. 
Furnished in castings. It is nonmagnetic, 
and heat resistant to 2300 F. Weldability, 
good; abrasion resistance, low. Used for 
corrosion-resistant applications such as pump 
parts, tubing, chemical processing furnaces, 
etc., where resistance to corrosion and/or 
high temperature is required. 


ACE (Hard rubber)—American Hard Rubber 


Co., New Nork. 


Hard rubber; thermosetting; furnished in 
sheets, rods or tubes and molded parts; may 
be machined, molded or extruded into parts; 
moisture absorption, low; abrasion resis- 
tance, medium; chemical restance, excellent 
in most acids, alkalies and salt solutions; 
attacked by strong oxidizing solutions; flex- 
ibility, medium; ts, 5-9000 psi; comp str, 
12,000 psi; dielectric str, 475 volts per mil; 
flexurai str, 15,000 psi, elongation, 3-6 per 
cent; color. range limited; high shock re- 
ye opaque; sp gr, 1.18-1.2; rockwell 

95. 


Heat-resistant hard rubber; furnished in 
sheets, rods or tubes and molded parts, 


for molding, extruding and machining; abra-, 


sion resistance, medium; chemical resistance, 
excellent in most acids, alkalies and salt 
Solutions; attacked by strong oxidizing solu- 
tions; flexibility, low; dielectric str, 400 
volts per mil; ts, 5-6500 psi; comp str, 
10,000 psi; flexural str, 8-10,000 psi, elonga- 
tion, 1-3 per cent; moisture absorption, low; 
color range limited; opaque; sp er, 1.65- 
1.8; medium shock resistance, machinability, 
fair. Both used for handles, caster wheels 
and special molded parts. 


—_—_——.. 


P 


by type, see Page 283) 


ACE SARAN (Vinylidene chloride plastics)- 
American Hard Rubber Co., New York 13. 


A thermoplastic’ furnished in the form of 
sheet, rods and tubes. Abrasion resistance, 
medium; is resistant to most inorganic and 
organic chemicals and solvents; max cont 
serv temp, 175 F; flexural str, 15-17,000 
psi; dielectric str, 350-400 volts per mil. 
inst.; ts, 4-7000 psi; impact str (Izod), .3 
to 1.0 ft-lb; produced in the colors black, 
straw color, red and brown; moisture ab- 
sorption, .1%; sp gr, 1.7; is translucent; 
machinability, good; hardness, Rockwell M 
50—M 65. For oil lines, air lines fittings, 
insulations, bushings, grommets, valve 
parts, etc. 


ACIPCO (Cast irons and steels)—American Cast 
Iron Pipe Co., Birmingham 2, Ala. 


Sand castings and permanent-mold castings 
of plain cast iron, alloy cast iron, Ni-resist, 
Ni-hard, plain carbon steels, and all grades 
of alloy steel including stainless. 


ACME STRIP (Strip steel)—Acme Steel Co.; 
Chicago 8, Ill. 


Hot and cold-rolled strip steel; furnished in 
sheets and strips (coiled) for stamping into 
parts. Material is furnished to _ speci- 
fication and is available in most sizes from 
¥% to 22 in. in width and in thicknesses \- 
inch and less. 


ACORN (Babbitt metal)—A. W. Cadman Mfg. 
Co., Pittsburgh. 


Babbitt metal furnished in ingots; Bhn, at 

, ; at 212 F, 21.8; comp str, 
12,500 psi. For bearings having recipro- 
cating motion, subject to excessive pounding 
or vibration. 


ADAMANT SUPER-GENUINE (Babbit)—Mag- 
nolia Metal Co., Elizabeth, N. J. 


Over 90 per cent tin, free of lead, containing 
special fluxes; furnished as ingots; sp gr, 
7.34; bearing properties, good; bhn, un- 
treated, 23. Used for bearings, diesel en- 
gines, connecting rods, etc., subject to shock 
or strain. 


ADAMANTINE (Special cast steel)—-The Bab- 
cock & Wilcox Co., New York 6, N. Y. 


Special wear resistant steel castings. Machin- 
able. For grinding mills, mixers, conveyors, 
power shovels, etc. 


ADNIC (Copper-nickel alloy)—Scovill Mfg. Co., 
Waterbury 91, Conn. 


Patented alloy of the copper-nickel group con- 
taining a controlled tin content of 1%, 
Ni 29-23, Sn 0.75-1.25, Cu remainder; avail- 
able in strip. Has excellent corrosion resis- 
tance characteristics against many dilute 
minerals and organic acids, alkalies and 
salt solutions. Ts, 90,000 psi (hard); 
density, 0.322 Ib cu in.; recommended an- 
nealing temperature range 1200-1560 F 
(650-850 C). 


ADVANCE (High copper-nickel alloy)—Driver- 
Harris Co., Harrison, N. J. 


Cu 55, Ni 45; thermocouple material. For 


plete street addresses, see Page 287. 


AETERNA 600 


AFCOLOY METAL 


AGILE 


For index of materials 


applications where low-temperature coef- 
ficient of resistivity is required; such as in 
measuring instruments, industrial and radio 
rheostats and elevator controls. 


AERISWELD (Welding electrode)—Lincoln Elec- 


tric Co., Cleveland. 


Arc-welding electrode; for welding of bronze, 
brass and copper, either in manufacturing 
or maintenance work. 


AERTITE (Rubbery asphaltic-asbestos material) 


—Jonns-manville, New York 16. 


Furnished in soft plastic form. Used on me- 
chanical equipment to prevent air infiltra- 
tion. 


(Copper-zine alloy) — Mueller 
Brass Co., Port Huron, Mich. 


Cu 60, Zn 38 and balance of Mn, Si and Al. 
Furnished in finished rods or bars, tubing, 
and in forgings, for extruding and hot forg- 
ine. Ts, 85-90,000 psi; nonmagnetic; weld- 
ability, good; abrasion resistance, low. 
For bearings, gears, cams, levers, etc. 


(Cast iron)—The Atlantic 
Foundry Co., Akron 4, O. 


Cast iron to specification; ts, 42,000 psi; 
comp str, 192,000 psi; impact str (Charpy), 
7.5 ft-lb; bhn, 210; is magnetic; machin- 
ability, good; weldability, fair. Used pri- 
marily in the oil refinery machine field for 
liners, cylinders, dies, rams, etc. 


AFIRON (Gray iron)—Terre Haute Malleable & 


Mfg. Corp., Terre Haute, Ind. 


Produced in sand castings to suit specifica- 
tions; in untreated state, ts, 30-50,000 psi; 
bhn, 207-260; is magnetic; weldability, good 
when preheated at 700 F. 


AGALOY (Tubing)—Agaloy Tubing Co., Spring- 


field, O 


Welded and seamless tubing of carbon steels 
SAE 1010 to 1095, alloy steels SAE 4130 
to 4150, SAE 6115 to 6195 and SAE 52100. 
Also redrawn copper-brazed tubing of 
SAE 1010 carbon steel. 


Cold-drawn welded tubing of stainless steels 
AISI types 304, 316, 317, 321, 329, 347 
and 430. Cold-drawn seamless tubing of 
stainless steels AISI types 304, 308, 316, 
317, 321, 347, 410, 430 and 446. For 
property and application data, see ‘‘Stain- 
less Steels’’ listing at end of this section. 


Monel, Inconel and nickel tubing for applica- 
tions requiring high resistance to corrosion, 
oxidation and scaling, combined with good 
strength at high temperatures, good ductility 
and impact strength at low temperatures. 


Composite tubing made up of two or more 


different metals to specification. 


(Are welding electrodes) — American 
Agile Corporation, Cleveland 3, Ohio. 


Agile White electrodes; coated mild steel, 
furnished in rod. For welding mild steel 
and low alloy steel. Ts, 70,000 psi; ys, 
60,000 psi; Bhn, 160. For welding of ships, 
boilers, pipe lines, requiring a high quality 


*The manner in which the tradenames and trademarks are set up or catalogued in this directory shall not be con- 
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TRADENAMES 


weld deposit. 


Red-White electrode; mild steel; furnished in 
rods; used for welding mild steel and low 
alloy steel in single or multiple pass fillet 
production and fabrication welding, even on 


poorly fit-up assemblies. Ts, 70,000 psi; 
ys, 60,000 psi; Bhn, 160. Meets AWS 
classification E-6012. 

Blue-Red electrode; mild steel; furnished in 


rods; for joining mild steel and low alloy 
steel. Ts, 70,000 psi; ys, 60,000 psi; Bhn, 
165. An all-position ac electrode recom- 
mended primarily for low open-circuit 


voltage transformers, as well as for general 
ac fabrication welding. Meets AWS classi- 
fication E-6013. 


Agile Brown electrodes; coated mild steel. 
Meets AWS classification E-6013. Furnished 
in rod form. For welding thin and medium- 
heavy gage steel sections. Ts, 68,000 psi; 
ys, 60,000 psi; Bhn, 160. Used for welding 
automobile bodies, truck and bus bodies, air 
conditioning equipment. 


Blue-Gray electrode; mild steel; furnished in 
rods; for joining mild steel, low alloy steels, 
cold rolled and medium carbon steels. Ts, 
60,000 psi; ys, 60,000 psi; Bhn, 160. A 
semi-automatic (drag-type) electrode, fur- 
nishing high-quality, x-ray dense, weld 
metal of excellent appearance, meeting AWS 
classification E-6020. 


Hardface electrode; three different carbon- 
chromium-molybdenum alloy steels, com- 
position depending on final hardness desired. 
Furnished in rods; Bhn range, 250-600. For 
rebuilding machine surfaces exposed to 
wear, impact, slight corrosion, and _ re- 
quiring various degrees of hardness. 


Toughface; a heavy coated manganese nickel 
electrode; furnished in rods; Bhn ranges 
from 200-500. The weld deposit work 
hardens rapidly and is extremely resistant 
to impact and abrasive wear. Used for re- 
facing of crushing and grinding equipment, 
railroad frogs, switches, etc. 


Yellow-M; a heavily coated copper-nickel al- 
loy; furnished in rods; for joining cast iron; 
Bhn, 160. For repairing and refacing cast 
iron machine parts, where machining after 
welding is required. 


Yellow-Ni; a heavily coated nickel-core elec- 
trode; furnished in rods; for welding cast 
iron; Bhn, 160. For repairing and reclaim- 
ing of cast iron machine parts, where duc- 
tile welds that are machinable after weld- 
ing are required. 


Bronze electrode; a heavily coated phosphor 
bronze core electrode; furnished in rods; 
for joining brass, bronze and other copper- 
base alloys. Also for joining steel and cast 
iron to bronze and for reclaiming cast iron 
parts. 


Aluminum electrode; of pure aluminum or 
aluminum plus 5% ssilicon alloys, flux 
coated. Furnished in rod form; for welding 
commercially pure aluminum or other alu- 
minum-base alloys. 


Silver-Green; alloy steel; furnished in rods; 
hardness, Rockwell C 45-59. For repair 
and rebuilding of cutting edges exposed to 
impact and wear. For example, chisels, 
stamping dies, perforating dies, punches, etc. 


Silver-Blue; alloy steel; furnished in rods; 
hardness, Rockwell C, 48-54. For repair 
of cold working dies, broaches, gages. Weld 
metal is nondeforming upon heat-treatment. 


Silver-Red; alloy steel; furnished in rods; 
hardness, Rockwell C, 62-64. For building 
up high speed cutting edges on tools such 
as planer and milling tools, high speed 
drills, lathe centers, etc. 


AGRICOLA (Bearing bronze)—Saginaw Bearing 
Co., Saginaw, Mich. 


Cu 70, Pb 30; impurities less than 0.2 of 1; 
resists corrosion caused by acids; resists 
heat to 500 F; ductility, medium. Especial- 
ly adapted to diesel and airplane engine 
bearings. 


AIRCO (Welding electrodes) — Air 
Sales Co., New York 17. 


No. 78, 78E, 79E, 87, 
for welding mild steels. 


Reduction 
230, 315 and 90; 


No. 90A; for welding mild steel and chrome- 
molybdenum steels. 


No. 190; for welding aircraft alloy steels to 
be heat treated. 


No. 93, 382, 94; for welding carbon-molybde- 
num and low alloy, high tensile steels. 


No. 312, 391; 
steels. 


for welding mild and alloy 


226 


No. 91; for welds requiring resistance to 
sliding abrasion and shock. 


No. 100; for welding aluminum bronze, man- 
ganese bronze, cast iron. 


No. 70; 
No. 77; for welding nonmachinable cast iron. 


for welding phosphor bronze. 


No. 375; for welding machinable cast iron. 


AIRCO (Cast welding rods)—Air 
Sales Co., New York 17. 


No. 1; alloy steel rods for oxyacetylene weld- 
ing of steels comparable to Grade A and 
Grade B pipe analyses. 


No. 4; high tensile steel rod. 


No. 5; nickel steel rod for welding nickel, 
tool and other alloy steels. 


No. 6; chrome vanadium steel rod for pro- 
ducing wear resisting surfaces. 


No. 7; 
No. 9; 


No. 11; carbon molybdenum rod for oxyacety- 
lene welding of carbon molybdenum piping 
for high-pressure, high-temperature service. 


No. 27, 20 and 22; flux coated bronze rod 
for oxyacetylene brazing and welding. 


No. 27; 
No. 20; flux coated bronze rod. 


Reduction 


mild steel rod for general welding. 


cast iron rod. 


low fuming bronze rod. 


No. 23A; silicon copper rod offers high tensile 
strength and excellent color match for 
copper. 


No. 25; drawn aluminum rod for welding sheets 
of the common aluminum alloy compositions. 


No. 26; drawn silicon-aluminum rod for weld- 
ing and brazing silicon-aluminum alloy 
products. 


No. 716; aluminum brazing wire. 


AJAX (Hard rubber)—Vulcanized Rubber & 
Plastics Co., Morrisville, Bucks County, Pa. 


Furnished in sheet, strip, rod and _ tubes. 
Abrasion resistance, high; max cont serv 
temp, 140 F; is slow burning; flexibility, 
high; dielectric strength (volts per mil inst.), 
470; ts, 7000-9500 psi; flex str, 10,000-15,000 
psi; elong, 3.5-6.0%; moisture absorption, 
nil; produced in black, brown and mottled; 
sp gr, 1.17-1.19; is opaque; machinability, 
excellent; hardness, Rockwell HR 90-105. 


AJAX (Rubber)—Hewitt Rubber Div., Hewitt- 


Robins Inc., Buffalo 5. 


Rubber for hose, belting and packing. Can be 
furnished extruded or for molding. Abrasion 
resistance, high. For use wherever hose, 
belting or packing are required. 


AJAX (High-carbon tool steel)—Kidd Drawn 
Steel Co., West Aliquippa, Pa. 


Open hearth and electric furnace tool steels; 
Open hearth, C 1.00-1.20, Mn 0.30-0.50, P 
0.04 max, S 0.045 max, Si 0.15-0.25. Elec- 
tric furnace, the same analysis with the 
exception of C 1.00-1.10, and Mn 0.40 max. 
Furnished in finished bars or rods and wire. 
Slow heating treatment, 1425-1550 F; draw- 
ing temperatures depending upon size of 
section and hardness required. Bhn (as 


drawn), 197-207, For drills, taps, threading 
dies, etc. 
ALADDIN ROD (Welding and brazing rod)— 


Aladdin Rod & Flux Mfg. Grand 


Rapids 7, Mich. 


For welding parts made of any of the zink 
base metals and for brazing aluminum. 
Produced in rods 1/32 to %-in. diameter. 


Co., 


Ts, 47,300 psi; elong in 2 in., 8.4%; bhn, 
83; sp gr, 6.8; melting point, 733.6 F. 
ALCLAD (Clad aluminum)—Aluminum Com- 


pany of America, Pittsburgh. 


14S; same as Alcoa 14S composition; sheet, 
plate; ts, 61-68,000 psi. For general struc- 
tural applications where high resistance to 
corrosion and high strength are required. 


24S; same as Alcoa 24S composition; sheet 
and plate; same strength as Alcoa 24S. 
For structural construction in aircraft. 


75S; composition same as Alcoa 75S; sheet 
and plate; ts, 76,000 psi. For structural 
uses in aircraft; strong aluminum alloy. 


38; same as Alcoa 3S composition; tubing; ts, 
15-28,000 psi. For handling liquids where 
corrosion is a problem. 





ALCOA (Aluminum alloys)—Aluminum 
of America, Pittsburgh. Company 


28; commercially pure aluminum 8 
plate, rod, bar, wire, rivets, ae 
ings and impact extrusions. Ts, 13-24,0 
psi. For sheet-metal work, chemica] equi 
ment and chemical conductors, - 


38; Mn 1.2; in sheet and plate, forgings, ex 
truded shapes, tubing rod, bar and wire: 
ts, 16-29,000 psi. For  sheet-metal work 
and gasoline tanks for aircraft and chemical 


equipment. 

4S; Mn 1.2, Mg 1.0; sheet, plate, tubing: 
26-40,000 psi; for high pressure on an 
oil lines in automotive field. 

11S; Cu 5.5, Pb 0.5, Bi 0.5; wire, roq and 
bar, screw machine products, ts, 55-59 000 
psi. 

14S; Cu 4.4., Si 0.8; Mn 0.8, Mg 0.4; heat. 
treatable forgings, extruded tubing and 
pipe, extruded and rolled shapes; ts, 69. 
70,000 psi. For heavy-duty forgings, power 
shovel bails, airplane fittings, etc, 


178; Cu 4, Mn 0.5, Mg 0.5; furnished in rod 
and bar, wire, rivets and screw machine 
products; ts, 62,000 psi. For structural 
applications in transportation fields, 


A17S; Cu 2.5, Mg 0.3; rivets and rivet wire: 
ts, 43,000 psi. For aircraft; rivets can be 
driven in fully heat-treated condition, 


18S; Cu 4, Mg 0.5, Ni 2; heat-treatable forg- 
ings; ts, 62,000 psi. Used for forged air- 
craft engine pistons where good strength 
at elevated temperatures is required. 


248; Cu 4.5, Mn 0.6, Mg 1.5; sheet and 
plate, rod and bar, wire, tubing, extruded 
shapes, rivets; ts, 68-73,000 psi. For struc- 


tural construction in aircraft. 


25S; Cu 4.5, Si 0.8, Mn 0.8; forgings for air- 
plane propellers; ts, 58,000 psi. 


328; Cu 0.9, Si 12.5, Mg 1, Ni 0.9; heat- 
treatable forgings for pistons, low coef- 
ficient of expansion; ts, 56,000 psi. 


A51S; Si 1, Mg 0.6, Cr 0.25; heat-treatable 
forgings for machine and automotive parts, 
especially for intricate forgings, ts, 48,000. 


528; Mg 2.5, Cr 0.25; furnished in sheet and 
plate, tubing, rod, bar and wire; marine 
and transportation applications; ts, 27- 
41,000. 


53S; Si 0.7, Mg 1.3, Cr 0.25; furnished in 
wire, rivets and screw machine parts; ts, 
30-39,000 psi. For structures subject to 
severely corrosive conditions in naval and 
industrial applications. 


56S; Mg 5.2, Mn 0.1, Cr 0.1; rod, wire and 
rivets; ts, 42-62,000 psi. For joining mag- 
nesium and for cable sheathing. 


61S; Cu 0.25, Si 0.6, Mg 1, Cr 0.25; ts, 
35-45,000 psi; in sheet and plate, tubing, 
rolled and extruded shapes, wire, rod and 
bar and impact extrusions. For applications 
in shipbuilding and transportation fields. 


63S; Mg 0.65, Si 0.4; extruded shapes, ex 
truded tubing; ts, 22-35,000 psi; for archi- 
tectural applications, particularly when 4 
pleasing anodic coating is desired. 


75S; Cu 1.6, Mn 0.2, Mg 2.5, Zn 5.6, Cr 0.3; 


sheet, plate, rod, bar, wire and extruded 
shapes; ts (sheet), 82,000 psi; extrusions, 
88,000 psi. For structural applications in 
aircraft. 


13; Si 12; ts, 39,000 psi; a general-purpose 
die casting alloy for large, intricate parts. 


43; Si 5; ts, 19-30,000 psi; available as sand, 
permanent-mold, and die castings. For cast- 
ings that must be leakproof under pressure 
such as sewage disposal plant and pipe 
fittings. 


85; Cu 4, Si 5; ts, 40,000 psi. General- 
purpose die casting alloy for brackets, 
frames and levers with thick sections. 


108; Cu 4, Si 3; furnished as sand castings 
for manifolds, valves and other intricate 
castings requiring pressure tightness; ts, 
21,000 psi. 


A108; Cu 4.5, Si 5.5; furnished as perma- 
nent-mold castings for general-purpose cast- 
ings of intricate design; ts, 28,000 psi. 


C113; Cu 7, Si 3.5; permanent-mold — 
ings for automotive engine cylinder heads; 
ts, 30,000 psi. 


122; Cu 10, Mg 0.2; sand and permanent-molé 
castings for automotive pistons, ary 
bearings, valve tappet guides; ts, 27-48, 
psi. 


A132; Cu 0.8, Si 12, Mg 1, Ni 2.5; — 
nert-mold castings for pistons; ts, 36-47, 
psi. 
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132; Si 9, Cu 3.5, Mg 0.8, Ni 0.8. Perma- 
nent-mold castings for automotive pistons; 
ts, 36,000 psi. General’ characteristics 
similar to A132. 


138; Cu 10, Si 4, Mg 0.3, Fe 1; permanent- 
mold castings for flat iron sole plates; re- 
tains strength and hardness at elevated tem- 
peratures; ts, 32,000 psi. 

142; Cu 4, Mg 1.5, Ni 2; sand and perma- 
nent-mold castings for pistons and aircooled 
cylinder heads; ts, 27-47,000 psi. 


D 


195, Cu 4.5, Si 0.8; sand castings for gen- 
eral structural purposes; ts, 32-40,000 psi. 


B195; Cu 4.5, Si 2.5; permanent-mold castings 
for general structural purposes; ts, 37- 
45,000 psi. 


912; Cu 8, Si 1.2; sand castings for gen- 
eral purposes; ts, 23,000 psi. 


214; Mg 3.8; sand castings; ts, 25,000 psi. 
For marine fittings, machine parts; has 
high resistance to salt-water corrosion. 


A214; Zn 1.8, Mg 3.8; permanent-mold cast- 
ings for marine fittings and hardware; ts, 
27,000 psi. 


218; Mg 8; ts, 45,000 psi; furnished as die 
castings for marine fittings and hard- 
ware. 


220; Mg 10; sand castings; ts, 46,000 psi; 

for aircraft fittings, railroad car parts, 
heavy-duty castings, power shovel dipper 
parts, marine applications. 


$55; Cu 1.3, Si 5, Mg 0.5; permanent-mold 

and sand castings; ts, 28-45,000 psi. For 
cylinder heads and crankcases for diesels 
and liquid-cooled aircraft engines. 


356; Si 7, Mg 0.3; permanent-mold and sand 
castings; ts, 25-40,000 psi. For high- 
strength pressure-tight castings of intricate 
shape. 


360: Si 9.5, Mg 0.5; die castings; ts, 44,000 
psi; general-purpose alloy for large, in- 
tricate castings; a substitute for Alloy 13 
for castings to be made in a cold chamber 
machine. 


380; Cu 3.5, Si 8.5; ts, 45,000 psi; a high- 
strength general-purpose die casting alloy. 


384; Si 12, Cu 3.8; ts, 46,000 psi. General- 

purpose die casting alloy with slightly 
better casting properties than 380. Fair 
resistance to corrosion and good machin- 
ability. 


113; Cu 7, Si 2, Zn 1.7; sand and perma- 
nent-mold castings; ts, 24-28,000 psi. For 
crankcases, oil pans, cylinder heads, and 
other automotive applications. 


B214; Si 1.8, Mg 3.8; sand castings, ts, 20,- 
000 psi. For pipe fittings, etc.; has high 
Tesistance to salt water corrosion. 


F214; Si 0.5, Mg 3.8; sand castings; ts, 
20,000 psi. For architectural applications 
and hardware; provides light-colored anodic 
coating. 


319; Cu 3.8, Si 6; sand castings; ts, 27-36,000 
psi. For general purposes. 


333; Cu 3.8, Si 9, Mg 0.4; permanent-mold 
castings; ts, 32,000 psi. For automotive 
pistons. 


750; Cu 1, Ni 1, Sn 6.5; permanent-mold 
castings. Ts, 20,000 psi. For bearing in- 
serts in high-duty internal combustion en- 
gines as connecting rod, main and thrust 
bearings. 


ALCUPLATE (Composite aluminum-copper)— 
General Plate Div. of Metals and Controls 
Corp., Attleboro, Mass. 


Aluminum on copper or copper on aluminum 
laminated material. Al 90, Cu 10; Al 80, 
Cu 20; Al 70, Cu 30; furnished in straight 
and coiled strips and in sheets. Hardness 
number, as specified. For electrical con- 
hectors, terminals, clamps, etc., wherever 
copper and aluminum are used. 


ALDECOR (Alloy steels)—Alloys Development 


Co. Pittsburgh, Pa. 


Steel containing molybdenum, copper, silicon 
and phosphorus, furnished in rough bars or 
billets, finished rods or bars, straight and 
coiled strip, sheets and plates for turning, 
boring, forging, stamping and welding. In 
untreated state: Ts, 70,000 psi min; ys, 
50,000 psi min; elong in 2 in., 22 per cent 
min; Sp gr is same as ordinary steel; weld- 
ability, good; resists corrosion caused by 
atmospheric exposure; abrasion resistance, 
Medium. Used in transportation equipment 
to reduce dead-weight. Also produced by 
Republic Steel Corp. 
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ALLCAST No. 60 


ALLEGHENY 


ALL-STATE 


(Aluminum _§alloy)—Apex 
Smelting Co., Cleveland 5, and Chicago 12. 


Nominal composition; Cu 3.5, Si 6; furnished 
in ingots for sand, precision and permanent- 
mold castings. Typical properties as-sand- 
cast, untreated, ts, 28,000 psi; ys, 17,000 psi; 
elong, 2.5; Bhn, 70. Range of typical 
properties under various heat treatments; 
ts, 37,000-47,000 psi; ys, 24,000-42,000 psi; 
elong, 1.0-3.0; Bhn, 85-105. Sp gr, 2.73; 
nonmagnetic; weldability, good; abrasion 
resistance, medium. A general all-purpose 
aluminum alloy which is used in the as-cast 
or heat-treated condition, to meet a variety 
of applications, ranging from ornamental to 


highly stressed castings. 
ALLEGHENY GRADE 609 (Shock resisting 
steel) — Allegheny Ludlum Steel Corp., 


Brackenridge, Pa. 


C 0.60, Mn .80, Si 2.00, Cr 0.25, Mo 0.25, 


V 0.20. A silico-manganese shock-resisting 
steel tor heavy duty springs, collets, press 
clutch parts, stressed bolts and studs, die 
head bodies, shafts, and other machine 
parts subject to shock and wear. May be 
hardened in oil or water. 


LUDLUM (Alloy Steels)—Al- 
legheny Ludlum Steel Corp., Brackenridge, 
Pa. 


**4750’’; a high permeability nickel-iron alloy 
containing approximately 48 per cent nickel, 
balance iron, that must be hydrogen an- 
nealed after fabrication. Available in form 
of sheets, tlats, squares, strip, etc.; also in 
the form of laminations and shields. Used in 
audio transtormers, sensitive relays, and 
electrical instruments. 


“*S8-x’’; a nonmagneiic high-strength alloy ma- 
terial, not at all stainless which unds ap- 
plicauious tor mountings in power trans- 
tormers, and on high-current bus boards in 
power generating stations and substations. 
Typical analysis—-C .3, Mn 10, Ni 8, bal., 
Fe. 

Electrical steels; furnished in coiled strip and 
sheets for manufacture of laminations. Used 
in construcuon ot motors, transtormers, re- 
lays, electromagnets, radios, etc. These 
steels contain %-5 per cent silicon, depend- 


ing on the application. 


Relay steels; annealed silicon steel rounds, 
flats, squares, etc., containing %-2% per 
cent silicon, which tind wide application tor 
relays, electromagnets, etc. 


Laminations for transformers, motors, and 
miscellaneous small electrical equipment and 
parts. Made from all grades of silicon steel 
and from nigh permeapility alloys, such as 


Allegheny Ludlum ‘4/50’’ and Allegheny 
Ludium Mumetal. 
Cast resistance grids: No. 17 metal. Castings 


having high electrical resistance and ability 
to withstand continued severe mechanical 
shock ‘even at high temperatures. Applica- 
tions include mo.or starters, crane motor 

* controls, mine locomotive controls, and 
power house equipment. 


ALLEGHENY METALS (Stainless Steels)-—Al- 


legheny Ludlum Steel Corp., Brackenridge, 
Pa. 


Standard stainless steels of AISI type. For 
type, application and characteristic data see 


“Stainless Steels’ listing at eid of this 
section. 
ALLEGHENY METAL, STAINLESS CLAD 


(Stainless-clad mild steel)—Allegheny Lud- 
lum Steel Corp., Brackenridge, Pa. 


Combination of mild steel and stainless steel; 
in sheets, strips, and plates; for general 
fabrication; corrosion resistant. Combines 
qualities of the stainless steel and plain 
steel of which it is composed. 


(Welding and brazing rods and 
solders)—All-State Welding Alloys Co. Inc., 
White Plains, N. Y. 


No. 1: Cast-iron welding rod. Properties of 
weld: Ts, 45,000 psi; bhn, dvu-100; ma- 
chinability, good; max cont serv’ temp, 
1200 F; abrasion resistance, low. For weld- 
ing cylinder blocks and heads, gear boxes, 


housings, etc. 


No. 2: Machinable cast-iron electrode; cop- 
per-nickel. Weld properties: Ts, 30,000 
psi; bhn, 80-100. For motor blocks and 


heads, filling blow holes in castings, build- 
ing up errors in machining, etc. 


No. 4: 
approximately 100% nickel. 


Fully machinable cast-iron electrode, 
Weld proper- 


No. 23: 


TRADENAMES 


ties: Ts, 30,000 psi; bhn, 80-100; ma- 
chinability, good; max cont serv temp, 2000 
F; abrasion resistance, low. For welding 


cylinder blocks and heads, gear boxes, 
housings, etc. 
No. 7: Cast-iron solder, tin-lead-zinc com- 


in rods and bars for 
welding cast iron. Weld properties: Ts, 
1000 psi; bhn, 30. For low temperature 
application; for welding motor blocks and 
heads, and filling blow holes in castings, 
etc. 


No. 11 and No. 13: Nickel-silver welding 
rods for welding all ferrous and nonferrous 
metals with the exception of aluminum 
and die cast metals. Weld properties: Ts, 
100-160,000 psi; bhn, 180-220. Resists cor- 
rosion caused by all salts with the excep- 
tion of ammonia. For carbide tips, exten- 
sions on drills, cutters, bits, shafting, drive 
splines, trolley shoes, gear teeth, gear boxes, 
etc. 


No. 21: 


position; furnished 


Phosphor-copper welding rods fur- 
nished in rods and bars. For joining all 
copper and copper-bearing alloys. Weld 
properties: Ts, 40,000 psi; ys, 35,000 psi. 
For use on buss bars, electric contact points, 
circuit breakers, refrigeration units, etc. 


Phosphor-copper-silver welding alloy, 
furnished in rods; for joining copper and 
copper-bearing alloys. Weld properties: Ts, 
50,000 psi; ys, 40,000 psi; resists corrosion 
caused by weather and milk acids. For 
use on buss bars, contact points, electrical 
units, refrigeration units, copper coils, cir- 
cuit breakers, bronze bushings, etc. 


No. 31 and No. 33: Aluminum brazing al- 
loys, furnished in rods for joining alumi- 
num alloys. Joint properties: Ts, 30,000 
psi; is as resistant to any corrosive agent 
as the parent metal. For joining sheet 
and cast aluminum, broken aluminum cast- 
ings; is close color match. 


No. 39: Tin-zine solder, furnished in rods. 
For joining aluminum to dissimilar metals; 
resists corrosive action of salt water, at- 
mosphere, etc. Used on aluminum cast- 
ings, aluminum sheet and for joining alu- 
minum to other dissimilar metals. 


No. 41: Brazing rod composed of copper, tin, 
iron and zinc, for joining ferrous and non- 


ferrous metals, except aluminum. Joint 
properties: Ts, 50,000 psi. For bronze 
castings, steel castings, copper, brass, 


bronze parts such as propeller blades and 
impellers; excellent color match on brass. 


No. 53: 
minum, 
castings. 


No. 61: Brazing rod composed of aluminum, 
magnesium, zinc, silicon and manganese; for 
joining parts made of magnesium. Has 
low melting point and higher strength than 
base metal. 


Welding rod composed of lead, alu- 
copper and zinc; for joining die 


Silver solder rods of silver, copper, 
Also furnished in sheets, 
strips and powders. For joining ferrous 
and nonferrous metals except aluminum 
and die castings. Properties of joint: Ts, 
56,000 psi; resists corrosion caused by at- 
mosphere and salt water. Used in fabri- 
eation of copper and steel parts, carbide 
tips, steel shanks, alloy steels, stainless 
steels. nickel alloys, etc. 


No. 100: 
zine and nickel. 


No. 101: Silver solder composed of copper, 
silver, zinc and cadmium. Furnished in 
rods, sheets, strips and powders. Used for 
joining nonferrous and ferrous metals, ex- 
cept aluminum and die castings. Joint 
properties: Ts, 52,000 psi; resists corro- 
sion caused by atmosphere and salt water. 
Used in the production of carbide tips, 
small assemblies, furnace brazing, piping 
systems, etc. 


No. 111: Silver solder composed of copper, 
silver, zinc and cadmium. Furnished in 
rods, strips, sheets and powders. For 
joining ferrous and nonferrous metals, ex- 
cept aluminum and die castings. Joint 
properties: Ts, 50,000 psi; resists corro- 
sion caused by atmosphere and salt water. 
Is thin flowing, has high capillary action 
and an affinity for ferrous and nonferrous 
metals. Used in producing carbide tips, 
small assemblies, furnace brazing and pip- 
ing systems, etc. 


No. 120: Silver solder composed of copper, 
silver, zinc and cadmium. Furnished in 
rods, sheets, strips and powders. For join- 
ing ferrous and nonferrous metals, except 
aluminum and die castings. Joint proper- 
ties: Ts, 75,000 psi; resists corrosion 
caused by atmosphere and salt water. 


ALLYMER (Allyl resin monomers)--—Pittsburgh 


Plate Glass Co., Columbia Chemical Div.. 


Barberton, O. 








TRADENAMES 


A complete line of allyl resin monomers for- 
merly known as Columbia resins and des- 
ignated as C. R. 39, etc. The numbers such 
as 38 and:149 continue to designate types. 
Various compounds such as Fiberglas base 
and allyl resin, allyl alcohol base resin, 
paper-base and allyl resin, cotton-cloth and 
allyl resin, for both C.R. 39 and C.R. 149 
types are available. Thermosetting; fur- 
nished in sheets, rods or tubes and lam- 
inated form. Properties for these materials 
include corrosion, heat and impact re- 
sistance, high tensile strength and low 
moisture absorption. 


ALMET (Stainless steels) — Alloy Metal Wire 
Co., Inc., Prospect Park, Pa. 


Standard stainless steels of AISI types. For 
type numbers, characteristics and properties 
see ‘‘Stainless Steels’’ listing at end of this 
section. 


ALNICO (Permanent magnet alloys)—General 
— Co., Chemical Dept., Pittsfield, 
ass. 


Have high coercive force and high magnetic 
Seven grades are available—Nos. 
4, 5, 6, and 12—each with dif- 
ferent combinations of the basic ingredients 
aluminum, nickel, and cobalt and different 
magnetic properties. All seven grades can 
be cast, but only Alnico 2, 4 and 5 are 
commercially available in sintered form. 
Sintered and cast Alnico furnished by Gen- 
eral Electric and the following licensees: 
Cast Alnico only furnished by the follow- 
ing: Belden Mfg. Co., Chicago; Taylor 
Wharton Iron & Steel Co., High Bridge, 
N. J.; and Thomas & Skinner Steel Prod- 
ucts Co., Indianapolis. Sintered Alnico only 
furnished by Stackpole Carbon Co., St. 
Marys, Pa. 


ALPRO (Nonferrous alloys)—Alloys & Products 
Inc., New York 59. 


More than 1000 nonferrous metal alloys of 


various compositions in shot, slab, ingots 
and miscellaneous forms. 
ALRAY (Electrical resistance alloys) — Alloy 


Metal Wire Co., Inc. Prospect Park, Pa. 


A; Cr 20, Ni 80. Furnished in flat wire, rod 
and strip. For heating elements in electric- 
al appliances and industrial heating equip- 
ment to meet most severe conditions of 
temperature and oxidation. Max cont. serv. 
temp. 2000 F; has good weldability. 


Cc; Cr 15, Ni 62, balance Fe. For heating 
elements in electrical appliances and indus- 
trial heating equipment to meet most severe 
conditions of temperature and oxidation. 
Max. cont. serv. temp. 1700 F. 


D; Cr 18, Ni 35, balance Fe. For heating 
elements in electrical appliances and indus- 
trial heating equipment to meet most severe 
conditions of temperature and oxidation. 
Max cont. serv. temp, 1400 F. 


AlSiMag (Ceramics) — American Lava Corp., 
Chattanooga 5, Tenn. 


Ceramic parts of various grades and composi- 
tions custom made to individual require- 
ments, 


35 and 196; steatite possessing high mechani- 
cal strength with low electrical losses at 
high frequency for use in most electrical 
and electronic applications. 


243; forsterite; 
high frequency. 


very low electrical losses at 


197; steatite with high dielectric and mechani- 
cal strength, low dielectric leakage at ele- 
vated temperatures. 


72 and 202; cordierite; resistant to heat shock 
for combustion tips and thermocouple in- 
sulators. 


222; refractory material which can be ma- 
chined in the fired state. 


192; special hard material with high polish for 
thread guides; resists corrosion except hy- 
drofiuoric acid. 


UMINWELD (Welding electrode) — Lincoln 
Electric Co., Cleveland. 


5% silicon-aluminum-alloy electrode for arc- 
welding aluminum in any form—cast, sheet, 
shapes, or extruded forms. For either met- 
allic or carbon arc welding. Welds are 
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AMERICAN (Felt)—American Felt Co., 


Furnished in bars. 


AMERICAN (Plywood) 


Cold bending, 


very dense without porosity and possess 
high tensile strength. 


AMBERLITE (Plastics resin adhesive)—Resinous 


Products & Chemical Co., Philadelphia 5. 


Phenolic resin adhesive, furnished in powder 
form; has low moisture absorption, high 
density. Used in manufacture of waterproof 
plywood for aircraft and marine use. 


AMBRAC (Copper-nickel-zinc alloy) — American 


Brass Co., Waterbury, Conn. 


Alloy 850; Cu 75, Zn 5, Ni 20; high ductility. 
used for condenser tubes, etc. 


AMERICAN (Bonded metals)—American Nickel- 


oid Co., Peru, Ill. 


Chromium, nickel, brass, copper, gold resem- 
blance and colors bonded to base metals 
such as steel, tin-plate, zinc, brass, copper, 
aluminum and nickel silver. Available in 
brilliant finishes and patterns as sheets, flat 
strips, coiled strip and round edge flat wire. 
Can be supplied with gum-adhered paper 
covering protecting prefinish in drawing and 
preforming. 


Copper steel; copper plated to steel, latter 
serving as rust resistant, inexpensive metal, 
conserving quantities of critical solid copper. 
Available in polished and unpolished finishes 
in sheets, flat strips and coiled strip for 
continuous feed automatic presses. 


Glen- 
ville, Conn. 


Felt material furnished in sheet, rods or tubes; 
for machining, stamping and extruding into 
parts. Abrasion resistance for certain felts 
is low, while for others high; resists cor- 
rosion caused by neutral conditions; heat- 
resistant to 250 F; flexibility, low, medium 
or high (as specified); moisture absorption 
also as specified; produced in any color. 
For oil retaining, dust excluding filtering 
and vibration dampening. 


AMERICAN Marine Genuine (Babbitt)—United 


American Metals Corp., Brooklyn 22, N. Y. 


In cold-worked state; ts, 
8750 psi; comp str, 10,140 psi; ys, 8000 
psi; elong in 2 in., 1.00 per cent. For 
heavy-duty marine engines. 


— American Plywood 
Corp., New London, Wis. 


Phenolic urea plywood furnished in sheet and 


laminated form; for machining into parts. 
Abrasion resistance, medium; heat resistant 
to 300 F; flexibility, high; ts, 12,000 psi; 
moisture absorption, medium; inflammable; 


shatterproof; opaque; can be highly pol- 
ished. 
AMERIPOL (Synthetic rubber)—The B. F. 


Goodrich Co., Akron, O. 


Parts to specificatton of oil-resisting and 


heat-resisting synthetic rubber; compounded 
and vulcanized to give wide range of prop- 
erties. Ts, approx 4000 psi. In uncom- 
pounded form, has specific gravity of 1. 
Grease seals, packing rings, grommets and 
washers, etc. 


AMEROID (Casein thermoplastic) — American 


Plastics Corp., New York 1. 


Furnished in rods or sheets for machining. 


Abrasion resistance, medium; resistant to 
weak acids and organic solvents; softens 
when exposed to weak alkalies; decomposes 
when exposed to strong acids or alkalies. 
Max cont. serv. temp. 150 F; fiexural str, 
10,000-18,000 psi; dielectric str, 400-700 
volts per mil; ts, 10,000 psi; comp str, 27- 
53,000 psi; impact str, 1.0 ft Ib (Izod); 
produced in colors; moisture absorption, 
medium; sp gr 1.34; translucent and 
opaque; machinability, good; Bhn 23. Used 
for bushings, knobs, etc. 


AMMONODUCT (Butt-welded steel pipe)—Beth- 


lehem Steel Co., Bethlehem, Pa. 


butt-welded steel pipe for re- 
frigeration purposes. 





AMPCOLOY (Copper-base alloys)—Ampco Meta} 
Inc., Milwaukee 4. 


Grade A-3; Cu 89, Al 10, Fe 1; furnished 
sand or centrifugal castings, rods or 
Corrosion-resistant. Goud properties to 100 
F; ts, 70,000 psi; ys, 26,000 psi; bhn, 3000. 
kg. 115; fair abrasion resistance; high dy. 
tility; nonmagnetic; good bearing Properties, 
Used for bushings, bearings, and Pickling 
equipment. Can be forged and welded, 


Grade A-323; heat-treated, to A-3 analysiy 
above. Furnished as sand or centrifugal 
castings, rods and bars. Corrosion-resistant 
Good physical properties to 750 F:; ts 
80,000 psi; ys, 40,000 psi; bhn, 3000-kg 
145; high ductility; good abrasion resist. 
ance; nonmagnetic; excellent bearing prop. 
erties. Used for bushings, bearings, gear 
and sleeves; also screw-down nuts; can bh 
forged and welded. 


Grade E-1; analysis similar to A-3 above; 
furnished as sand or centrifugal castings 
Corrosion-resistant. Good physical proper. 
ties to 1000 F; ts, 75,000 psi; ys, 30,000 
psi; bhn, 3000-kg. 140; fair abrasion re 
sistance; fair ductility; nonmagnetic; good 
bearing properties. Used for bearings, bush. 
ings, gears and pickling equipment, 


Grade E-117; analysis similar to A-3 above 
Heat-treated. Furnished as sand or centrif- 
ugal castings. Corrosion-resistant. Good 
physical properties to 750 F; ts, 90,000 psi; 
ys, 66,000 psi; bhn, 3000-kg. 225; good 


abrasion resistance; nonmagnetic. Finds 
use in special applications. Can be welded 
or forged. 


Grade 46-22; Cu balance, Al 10-11, Fe 4-6 
Ni 4-6; furnished as sand castings, rods or 


bars. As heat-treated: Ts, 110,000 psi; ys 
60,000 psi; elong 10 per cent; reduction of 
area, 8 per cent; bhn, 3000-kg, 217-348 


For use where strength with ductility is 
required. Can be forged and welded. 


62, 64 and 66; a series of low, medium and 
high strength manganese bronzes. Furnished 
as sand or centrifugal castings. Ts, from 
65-110,000 psi; ys, 30-65,000 psi; bho, 
3000-kg, 115-215. Finds many uses for 
structural parts not requiring best bearing 
characteristics. Can be readily forged and 
all three grades are weldable. 


86; beryllium-copper; Cu 96.3; Be 2.5; Ni 
1.2; furnised as sand or centrifugal cast- 
ings; heat-treated, ts, 100,000 psi; ys, 90,000 
psi; bhn, 3000-kg. 400. Used for welding 
dies and safety tools. 


91 and 97; high conductivity copper-chromium 
and copper-cobalt, beryllium alloys; supplied 
as sand or centrifugal castings; before 
final heat treatment can be forged; high 
electrical, thermal conductivity. Used as 
welding wheels, electrodes, collector rings, 
collector shoes, current-carrying parts oF 
electrieal and other machinery. 


Grade 342; Cu 75, Sn 5, Pb 20. Furnished 
in 10-ft lengths of continuous-cast bars and 





tubes. Untreated, ts is 31,000 psi; YS. 
18,000 psi; elong in 2 in., 14 per cent; bhn 
(500-kg) 57; nonmagnetic; weldability, poor; 
corrosion resistance, high. For soft bronze 
bearings, bushings, seals, seat rings, etc. 


Grade 346; Cu 80, Sn 10, Pb 10. Furnished 
in 10-ft lengths of continuous-cast bars and 
tubes. Untreated, ts is 48,000 psi; ys, 29, 
000 psi; elong in 2 in., 15 per cent; bhn 
(500-kg) 78; nonmagnetic; for general-pur- 
pose bronze bearings, bushings, seals, seat 
rings, etc. 


Grade 351; Cu 75, Sn 10, Pb 15. Furnished 
in 10-ft lengths of continuous-cast bars and 
tubes. Untreated, ts is 40,000 psi; ys, 22, 
000 psi; elong in 2 in., 13 per cent; bhn 
(500-kg) 72; nonmagnetic; corrosion resist- 
ant to weak acids such ag mine waters. For 
bearings, bushings, pump seals, valve seats, 
etc. 


Asarcon 773; Cu 83, Sn 7, Pb 7, Zn 3. Fur- 
nished in 10-ft lengths continuous-cast to 
4%-in. diam rod and tube. Untreated, ts 
is 44,000 pst; elong in 2 in., 24%; bho 
(500 kg), 76; nonmagnetic. For general- 
purpose bearings, bushings and seals. 


Grade 384; Cu 85, Sn 5, Pb 9, Zn 1. Fur- 
nished in 10-ft lengths of continuous-cast 
bars and tubes. Untreated, ts is 42,000 psi; 
ys, 21,000 psi, elong in 2 in., 20 per cent; 
bhn (500-kg) 67; nonmagnetic; for general- 
purpose bearings, bushings, seals, etc. 


Grade 583; Cu 84, Sn 10, Pb 2.5, Ni 3.5. 
Furnished in 10-ft lengths of continuous- 
cast bars and tubes. Untreated, ts is 50,000 
psi; ys, 30,000 psi; elong in 2 in., 20 per 
cent; bhn (500-kg) 85; nonmagnetic. For 
high-strength bearings, bushings, etc. 


Grade 742; Cu 88, Sn 10, Zn 2. Furnishet 
in 10-ft lengths of continuous-cast bars am 
tubes. Untreated, ts is 52,000 psi; ¥® 
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; Cu 85, Sn 5, Pb 5, Zn 5. Fur- 
-~ _ 10-ft lengths of continuous-cast 
pars and tubes. Untreated, ts is 43,000 psi; 
ys, 22,000 psi; elong in 2 in., 25 per cent; 
phn (600-kg) 67; nonmagnetic. For bear- 
ings, bushings, pump seals, valve seats, etc. 


rade 40; Al 9.5-10.5, Fe 0.20 max, Cu bal- 
ance. Furnished in rough bars or billets 
and finished rods and bars. Untreated, ts is 
70,000 psi; ys, 25,000 psi; elong in 2 in., 
20 per cent; bhn (3000-kg), 130; non- 
magnetic; resists sulphuric acid. For pump 
valves in acid service, etc. 


Grade 44; Al 11-12, Fe 0.20 max, others 0.25 
max, Cu balance. Furnished in centrifugal 
castings, rough bars or billets and wire. 
Untreated, ts is 70,000 psi; ys, 35,000 psi; 
elong in 2 in., 2 per cent; bhn (3000-kg), 
185. For welding dies, electrode holders, 
flash and butt welding jaws, etc. 


Grade 45-22; Al 9.7-10.9. Fe 2.0-3.5, Ni 
4.5-5.5, Mn 1.5 max, others 0.5. Cu bal- 
Furnished as castings, rough bars or 


ance. 
billets, and finished rods and bars. Heat 
treated, ts is 105,000 psi; ys, 55,000 psi; 


elong in 2 in., 10 per cent; bhn (3000-kg) 
200; non-magnetic; weldability, good; re- 
sists weak acids. bearings, 
shafts, etc. 


Grade 49; aluminum bronze; furnished in fin- 
ished rods or bars and tubing. No heat 
treatment required. Ts, 75-90,000 psi; ys, 
37-45,000 psi; elong in 2-in., 15-30%; bhn, 
150-175. Nonmagnetic; machinability, good; 
weldability, good; resistant to many types 
of corrosion; max cont serv temp, 1000 
F; abrasion resistance, high. Excellent 
cold heading bar and wire material for 
spring, bolts, nuts, rivets; also used for 
heat exchanger tubes. 


Grade 50; Cu 83-85; Sn 9.5-10.5, Pb 2-3, Ni 
3-4, others 0.25 max. Furnished in form 
of rough bars or billets. Untreated, ts is 
40,000 psi; ys, 22,000 psi; elong in 2 in., 
15 per cent; bhn (500-kg), 80; nonmag- 
netic; weldability, poor, abrasion resist- 
ance, medium. For worm gears where 
speeds are high with light to moderate 
loads. 


Grade 71; Cu 86-90; Sn 5.5-6.5; Pb 1-2; Zn 
3-5, P 0.05 max, Fe 0.25 max, Ni 1.0 max, 
others 0.2 max. Furnished in form of rough 
bars or billets. Untreated, ts is 34,000 psi; 
ys, 16,000 psi; elong in 2 in., 22 per cent; 
bhn (500-kg), 60; nonmagnetic. For pres- 
sure castings, gears, bushings, bearings, etc. 


Grade 72; Cu 86-89, Sn 7:5-9.0, Pb 0.3 max, 
Zn 3-5, P 0.05 max, Ni 1.0 max, others 0.2 
max. Furnished in form of rough bars or 
billets. Untreated, ts is 40,000 psi; ys, 
20,000 psi; elong in 2 in., 20 per cent; bhn 
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(500-kg), 60; nonmagnetic; weldability, fair. 
For bushings, bearings, etc. 


Grade 74; Cu 84-86, Sn 4-6, Pb 4-6, Zn 4-6, 
P 0.05 max, Fe 0.3 max, Ni 1.0 max, others 
0.2 max. Furnished in rough bars or billets 
and sand and permanent-mold castings. Un- 
treated, ts is 30,000 psi; ys, 18,000 psi; 
elong in 2 in., 20 per cent; bhn (500-kg), 
55; nonmagnetic; weldability, fair. For 
valves, pipe elbows, etc., for applications 
up to 350 Ib. 


Grade 79; Cu 86-89, Sn 9-11, Pb 0.3 max, 
Zn 1-3, P 0.05 max, Fe 0.15 max, others, 
0.2 max. Furnished in rough bars or billets. 
Untreated, ts is 40,000 psi; ys, 20,000 psi; 
élong in 2 in., 16 per cent; hardness, 70 
Tockwell F; nonmagnetic; weldability, fair; 
abrasion resistance, medium. For bushings, 
bearings, gears, etc. 


4MPCO METAL (Copper-base alloys)—Ampco 
Metal Inc., Milwaukee 4. 


Grade 8; aluminum bronze; furnished in 
Straight and coiled strip, sheet and plate. 
No heat treatment required. Ts, 90-100,- 
000 psi; ys, 50-60,000 psi; elong in 2 in. 25- 
30%; bhn, 180-210; machinability, good; 
Weldability, good; excellent corrosion and 
Scaling resistance; max cont serv temp, 

F; abrasion resistance, high. Used 
for gib liners, wear strip and corrosion and 
wear resistant fabrications. 


Grade 12; Cu balance, Al 8.5-9.3, Fe 2.50- 
3.25, others 0.50 max; furnished as sand 
or centrifugal castings; rods or bars. Corro- 
Sion-resistant. Good physical properties to 

F; ts, 70,000 psi; ys, 28,000 psi; 
comp str, 120,000 psi; sp gr, 7.73; bhn, 
3000-kg., 115; elong, 25% min; abrasion-re- 
sistant; nonmagnetic. Good machinability, 
can be forged and welded. 
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Grade 15; Cu balance, Al 9-10, Fe 2.75-4.0, 
others 0.50 max; furnished as solid or hol- 
low rods and bars or sheet. Corrosion- 

Good physical properties to 1000 

F; ts, 35,000 psi; ys, 40,000 psi; sp ger, 

7.62; bhn, 3000-kg, 160; elong, 25%; abra- 

sion-resistant; nonmagnetic; has good sur- 

face finish; good bearing qualities. Used 
for bushings, bearings, small worm wheels, 
bolts, nuts or studs. 


Grade 18-13; Al 10.30-11.0, Fe 3-4.24, other 
0.50 max, balance Cu. Furnished in form 
of rough bars or billets, finished rods and 
bars, and sand and permanent-mold  cast- 
ings. Heat treated, ts is 80,000 psi; ys, 32,- 
000 psi; elong in 2 in., 16 per cent; bhn 
(3000-kg), 150; nonmagnetic; max cont 
serv temp, 400 F. Uses similar to Grade 18. 


Grade 18-22; Al 10.30-11.20, Fe 3.0-4.25, 
others 0.50 max, balance Cu. Furnished as 
rough bars or billets, finished rods and bars, 
and permanent-mold and sand _ castings. 
Heat treated, ts is 95,000 psi; ys, 50,000 
psi; elong in 2 in., 4%; bhn (3000-kg), 
212; nonmagnetic; weldability, good; abra- 
sion resistance, high; max cont serv temp, 
400 F. For bearings, guides, wear strips, 
etc. 


Grade 16; Cu balance, Al 9.80-10.30, Fe 3-4, 
others 0.50 max; furnished as sand or 
centrifugal castings. Corrosion resistant. 

physical properties to 1000 F; ts, 
85.000 psi; ys, 32,000 psi; comp str, 125,- 
000 psi; sp gr, 7.62, bhn, 3000-kg, 140; 
elong, 20%; abrasion-resistant; nonmag- 
netic. Used for bushings, bearings, gear 
slides and shifter forks. Good machinabil- 
ity; can be forged and welded. 


Grade 18; Cu, balance, Al 10.30-11.0, Fe 3.0- 
4.25, others 0.5 max; furnished as sand or 
centrifugal castings; also as rods or bars. 
Corrosion-resistant. Good physical proper- 
ties to 1000 F; ts, 85,000 psi; ys, 35,000 
psi; comp str, 136,000 psi; sp gr, 7.58; bhn, 
3000-kg, 170; elong 16%; abrasion-resistant; 
nonmagnetic. Used for heavy-duty bushings, 
bearings, gears, worm wheels, feed nuts 
and pickling equipment. Fair machinability. 


Grade 18-23; heat-treated version of Grade 18 
above. Furnished as sand or centrifugal 
castings, rods or bars. Corrosion resistant. 
Good physical properties to 750 F; ts, 100,- 
000 psi; ys, 45,000 psi; comp str, 15,000 
psi, sp gr, 7.60; bhn, 3000-kg, 190; elong 
14%; abrasion-resistant; nonmagnetic. Used 
where high strength, good bearing proper- 
ties and wear resistance is required. Ideal 
for heavy-duty worm gears. 


Grade 20; Cu, balance, Al 11.40-12.20, Fe 
3.25-4.50, others 0.5 max; furnished as sand 
or centrifugal castings, rods or bars. Corro- 
sion-resistant. Good physical properties to 
1000 F; ts, 85.000 psi; ys, 38,000 psi; 
comp str, 146,000 psi; sp gr 7.43; bhn, 
3000-kg, 230; high abrasion resistance; non- 
magnetic. Used for cams, cam rollers, weld- 
ing jaws, bushings and bearings (wherever 
high resistance is required). 


Grade 21; Cu, balance, Ail 12.60-13.40, Fe 
3.5-5.0, others 0.50 max; furnished as sand 
or centrifugal castings, rods or bars. Corro- 
sion-resistant. Good physical properties to 
1000 F; ts, 75,000 psi; ys, 45,000 psi; 
comp str 160,000 psi; sp gr 7.14; bhn, 3000 
kg, 300; high abrasion resistance; non- 
magnetic. Used in drawing and forming 
dies, bushings and liners, replacing steel. 


Grade 22; Cu, balance, Al 13.7-14.4, Fe 4.0- 
5.25, others 0.50 max; furnished as sand or 
centrifugal castings, rods or bars. Corrosion- 
resistant. Good physical properties to 1000 
F; ts, 80,000 psi; ys, 60,000 psi; comp str, 
171,000 psi; sp gr, 7.21; bhn, 3000-kg, 
330; high abrasion resistance; nonmagnetic. 
Used as cam rollers, wear strips, forming 
and drawing dies. Can be forged and 
welded . 


Grade 24; a special high iron aluminum 
bronze furnished in sand and centrifugal 
castings. Produced especially for long run 
service as a drawing and forming die ma- 
terial. Highly wear resistant; will not 
scratch or gall. For drawing dies, form- 
ing rolls, extrusion punches, spinning tools, 
etc. 


AMPCO-TRODE (Coated aluminum-bronze weld- 
ing rod)—Ampco Metal Inc., Milwaukee 4. 


Used for weldrod overlays on steel, cast iron, 
brass or bronze; repairing with high-strength 
bronze rod of practically all metals. 


AMSCO (Steel castings and welding rods)— 
American Manganese Steel Division of 
rcs Brake Shoe Co., Chicago Heights, 
Ii. 


TRADENAMES 


Manganese steel castings; C 1-1.40, Mn 10-14, 
Si 0.25-1.00, P 0.10 max, balance Fe. Ts 
(heat treated), 100-135,000 psi; ys, 30- 
55,000 psi; elong in 2 in., 30-55 per cent; 
bhn, 200; magnetic permeability, 1.003-1.10; 
weldability, good; max eont serv temp, 
500 F; abrasion resistance, medium. For 
dippers, gears, drilling rig parts, chains, 
crusher parts, bucket lips, spindles, guides, 
conveyor parts, dredge buckets, track-work, 
etc. 


Chromium-Molybdenum Steel; sand castings 
to specification. For liners and grates for 
ball mills. 


ANACONDA (Copper-base alloys) — American 
Brass Co., Waterbury, Conn. 


“*85’" Red Brass; Cu 85, Zn 15; pipe, tube 
and sheet forms; particularly resistant to 
salt water corrosion. 


Super-Nickel; Cu 69.6, Ni 30, seamless tubes, 
sheets and plates. For severe condenser 
tube service and where resistance to salt 
water corrosion is desired. 


Free cutting phosphor bronze: Cu 88, Sn 4, 
Zn 4, Pb 4; corrosion, heat and abrasion- 
resistant; combines general characteristics 
of standard phosphor bronze alloys with 
free-cutting qualities of yellow brass. 


ANCHOR CARBON-VANADIUM (Drill rod)— 
Anchor Drawn Steel Co., Latrobe, Pa. 


Drill rods for use where toughness is required, 
and where minimum machining is neces- 
sary. Hardens with fine-grained tough case, 
and resists breakage. For pins, bushings, 
punches, dies, etc. 


ANFRILOY (Bearing bronze)—-Weliman Bronze 
& Aluminum Co., Cleveland. 


A copper-lead-tin bearing bronze for high- 
speed, light-duty bearings and for bushings 
where pressure and thrust are not excessive. 


APEX (Nonferrous die casting alloys)—Apex 


Smelting Co., Chicago 12. 


Aluminum, zine and magnesium-base die cast- 
ing aHoys in slab, ingot, shot, and piglet 
form. 


APOLLO (Prefinished cold-rolled steel)—Apollo 
Metal Works, Chicago 38. 


Chromsteel; cold-rolled strip, nickel-chrome- 
plated steel, furnished in sheets and strips, 
for stamping into parts. Resists heat to 
800 F; abrasion resistance, medium; weld- 
ability, fair. Used generally as substitute 
for brass and copper sheet and other crit- 
ical metals when resistance to corrosion is 
essential or reflectivity is needed. 


APW (Silver brazing alloys) — The American 
Platinum Works, Newark, N. 


Various silver brazing alloys with melting 
points from 1134 F. For low-temperature 
bonding of ferrous and nonferrous metals. 
Furnished in form of wire, strip, rings and 
filings. Also APW fluxes for use with silver 
brazing alloys. 


APW fine, sterling and coin silver sheet, wire, 


rods, blanks, circles, seamless tubing, fine 
silver anodes, gauze, foil and special ap- 
paratus. 


APW platinum metals and alloys, plate, foil, 
wire tubing and special apparatus. 


AQUAFLEX (Plastic tubing) — Irvington Var- 
nish & Insulator Co., Irvington, N. J. 


Heavy-walled plastic tubing for conveying 
water and other liquids as well as for use 
as air hose. Can be supplied with proper 
metal fittings. 


ARCALOY (Welding electrodes)—Alloy Rods 
Co., York, Pa. 


Electrodes for welding stainless steels. 


ARCOS (Stainless steel arc welding electrodes) 
—Arco Corp., Philadelphia 43, Pa. 


Stainless steel and alloy arc-welding elec- 
trodes for welding ail types of metals. 
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(Semifinished carbon steels) — 
Copperweld Steel Co., Warren, O. 


Electric furnace semifinished carbon steels in 
the following forms: Ingots, strip, slabs, 
sheet, bars, blooms and billets, tube rounds. 
Conversion rolling available. 


ARMACAST (Alloy steel castings)—-Union Steel 


Castings Div., Blaw-Knox Co., Pittsburgh 1. 


C 0.30, Mn 0.60-0.90, Si 0.35, Cr 2.65-3.15, 
Mo 0.50, P 0.05 max, and S 0.05 max. 
Furnished in sand castings to specification. 
Water-quenched and drawn: Ts, 110,000 
psi min.; ys, 75,000 psi min.; elong in 2 
in., 25%; impact str (Charpy), 50 ft-lb 
min. at room temp; bhn, 240-260; is mag- 
netic; machinability, good; weldability, 
good; abrasion resistance, high. Used in 
applications where extraordinary strength, 
toughness or hardness is required. Heat 
treated to meet various physical require- 
ments. 


(Steels)—Armco Steel Corp., Middle- 


town, O 


Stainless steels in standard forms to AISI 
Specs. For data on types, properties and 
characteristics see ‘‘Stainless Steels’’ listing 
at end of this section. 


Tran-Cor 72; a medium silicon steel 
large generators and transformers. 


Tran-Cor X, XX and XXX; Oriented electrical 
steel supplied in straight and coiled strip 
and in sheet for core laminations of dis- 
tributing and power transformers. 


for 


Magnetic ingot iron; an open-hearth iron 
furnished in rough bars and billets, fin- 
ished rods and bars, straight and coiled 
strip, sheet and plate. Annealed, ts is 45,- 


000 psi; ys, 30,000 psi; elong in 2 in., 35 
per cent; hardness, 40-45 rockwell B; 
magnetic; weldability, good. Primarily for 


cores of dc electrical equipment. 


Galvanized Ingot Iron; an open-hearth iron 
furnished in straight and coiled strip and 
sheet. Annealed, ts is 45,000 psi; ys, 30,- 
000 psi; elong in 2 in., 35 per cent; mag- 
netic; for general sheet metal applications. 
Also supplied in Ingot Iron galvanized 
Paintgrip, with mill-bonderized surface to 
take and hold paint. Galvanized Steel; 
various medium and low-carbon analyses, 
copper-bearing steel in coiled and straight 
strip and sheet; magnetic; weldability, fair. 
For general sheet metal applications. Also 
supplied in steel galvanized Paintgrip, with 
mill-bonderized surface to take and hold 
paint. 


Enameling Iron: an open-hearth iron furnished 
in straight and coiled strip and sheet; an- 
nealed, ts is 45,000 psi; ys, 30,000 psi; 
elong in 2 in., 35 per cent; hardness, 45 
rockwell B; magnetic; weldability, good. 
For sheet metal parts to be _ porcelain 
enameled. 


Intermediate Transformer; scale-free medium 
Silicon steel sheet and strip for some trans- 
former and special applications. 


Special Electric; Scale-free medium silicon 
steel sheet and strip. For ac motors and 
generators, radio power pack transformers, 
etc. 


Eléctric; low-silicon electrical steel furnished 
in sheet and _ strip. For laminations in 
electric motors and generators. 


Radio No. 6; for applications in which supe- 
rior low induction magnetic characteristics 
are important. No. 5; for audio trans- 
former cores and other low induction ap- 
plications. 


Ingot Iron; highly refined iron for magnetic 
cores; supplied in round and flat bar form. 


Armco Ingot Iron; highly refined iron supplied 
in galvanized sheet for general sheet metal 
work; also hot-rolled annealed and cold- 
rolled sheets, plates and strip. 


Aluminized; a special aluminum-coated sheet 
(strip or coil) with exceptional resistance to 
heat and corrosion, and good heat reflec- 
tivity. 


17-14, Cu-Mo; stainless steel furnished in bars, 
sheets, strip, wire, and plate. Has excep- 
tional stress-rupture and creep properties at 
elevated temperatures up to 1500 F. Also 
has outstanding corrosion resistance to cer- 
tain acid environments, particularly sulfuric. 
For parts requiring high strength at high 
temperatures, or exceptional resistance to 
sulfuric acid. 


ARMORPLY (Plywood)—United States Plywood 
Corp., New York. 


Metal covered; furnished in sheet form; has 
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C 0.55, Cr 0.65, Mo 0.35. 


high strength and low weight. For use 
in food machinery, laboratories, etc. 


ARMSTRONG’S (Compositions of cork, rubber, 


fiber, and paper)—Armstrong Cork Co., 
Lancaster, Pa. 


Compositions of cork and Neoprene, Buna N, 
Buna S, Thiokol, and butyl rubber. More 
than two dozen materials having a wide 
range of physical properties furnished in 
roll, sheet, cut gasket, molded, and extruded 
forms. Impervious to liquids and gases; 
highly resistant to deterioration by oils, 
solvents and most other liquids, gases, 
corona and weather; high and low coeffi- 
cients of friction, high and low degrees of 
compressibility, lateral flow, etc.; available 
with or without fabric backing, with or 
without adhesive coating. Furnished to meet 
specific requirements. Used as gaskets, pack- 
ings, washers, valve disks, feed rolls, pol- 
ishing wheels, diaphragms, friction and vi- 
bration pads, etc. 


Compositions of cork and natural rubber, for 
specific applications not requiring the special 
characteristics of synthetic rubber. 


Synthetic rubber compounds for applications 
where requirements include properties such 
as resistance to oil, aromatic fuel, solvents, 
sunlight or electrical corona—and where 
lateral flow is necessary or not objection- 
able. 


Straight cork compositions, ranging in density 
from 8 Ib to 36 lb per cu ft, in compressi- 
bility from 5 to 60 per cent. 


Fiber sheet packings 
materials, 


including noncorrosive 
for general gasketing. 


Rag felt papers for vibration damping, space 
packing, anti-squeak lining and use as 
gaskets, dust seals, etc. 


(Cadmium-nickel bearing 
alloy)—American Smelting & Refining Co., 
New York. , 


Is capable of withstanding high compression 
loads and high operating temperatures. Ni 
1.3, balance Cd. Furnished in ingots for 
spinning and permanent-mold castings. Re- 
sists heat to 300 F; high abrasion resist- 
ance; ts, 15,000 psi; comp str, 20,000 psi; 
sp gr, 8.7; bearing properties, good; weld- 


ability, good. Used for bearings. 
ATHENIA (High carbon steel)—The Athenia 
Steel Co., Div. of National Standard Co., 
Clifton, N. J. 
Cold-rolled, high-carbon fiat steels in widths 
of 1/16-in. to 6% in.; thickness, 0.0015 
to 0.062-in. Custom-made steels of 0.60 


carbon and higher. Entire range of an- 
nealed, hard-rolled, black-tempered, tem- 
pered and polished or tempered and pol- 
ished with blue or straw-colored finish. 


ATLAS No. 93 (Oil-hardening steel)—Allegheny 


Pa. 


For collets, studs 
and parts requiring toughness in hardened 
condition. Oil hardening. For use as 
bucket teeth, keys, pins, bolts, studs, 


Ludlum Steel Corp., Brackenridge, 


AUR-O-MET (Aluminum bronzes)—Aurora Met- 


al Co., Aurora, Ill. 


Alloy No. 11B: Cu 88.5, Al 10.5, Fe 1. Sup- 


plied in the form of die castings to speci- 
fication. Ts, 85,000 psi; ys, 40,000 psi; 
elong in 2 in., 20%; hardness, Rockwell 81B; 
sp gr, 7.4; machinability, fair; weldability, 


fair; resists corrosion caused by weak 
acids, brines and organic solvents; max 
cont serv temp, 650 F; abrasion resist- 
ance, medium. Used for gears, pumps, 
gibs, brackets, nuts, bearings and _ struc- 
tural parts. 
Alloy No. 11: Cu 89, Al 9.8, Fe 1. Sup- 


plied in the form of die castings to speci- 
fication. Ts, 75,000 psi; ys, 30,000 psi; 
elong in 2 in., 30%; hardness, Rockwell B, 
68-70; sp gr, 7.4; nonmagnetic; machinabil- 
ity, fair; weldability, fair; resists corro- 
sion caused by weak acids, brines and or- 
ganic solvents. Max cont serv temp, 650 F; 
abrasion resistance, medium. Used for 
gears, pumps, gibs, brackets, nuts, bear- 
ings and structural parts. 


Alloy No. 56: Cu 80.5, Al 10.5, Fe 4.25, Ni 
4.75. Furnished in the form of vacuum die 
castings, to specification. Ts, 95,000 psi; 
ys, 65,000 psi; elong in 2 in., 5-10%; 
hardness, Rockwell 90B; sp gr, 7.4; ma- 
chinability, fair; weldability, fair; resists 


etc. 






corrosion caused by weak acids, brines 
organic solvents; max cont serv tem 
650F; abrasion resistance, medium. Ys 
for gears, pumps, gibs, brackets, nuts, bear 
ings and structural parts. 


Alloy No. 57: Cu 76, Ai 12, Fe'5 and ni} 
Furnished in the from of vacuum die cay 
ings, to specification. Ts, 115,000 Psi; y; 
85,000 psi; elong in 2 in., 0-5%; han 
ness, Rockwell 30 C; sp gr, 7.4; machin 
bility, fair; weldability, fair; resists corp 
sion caused by weak acids, brines a) 
organic solvents; max cont serv temp, 6 
F; abrasion resistance, medium. Used f 
pumps, wear plates, etc. ° 


AVIALITE (Copper-aluminum alloy)—Americy 
Brass Co., Waterbury, Conn. 


Used for valve seats and guides in airplay 
motors. 


“AW’’ (Rolled-steel floor plate)—Alan Woy 
Steel Co., Conshohocken, Pa. 


Furnished in four patterns to meet floori 
problems in the industrial and transports 
tion fields; designed to withstand heavi 
traffic; oilproof, crackproof, heatproof, slip 
proof, and noiseless. Furnished in carbon) 
copper or alloy analyses; also available i 
other nonferrous metals. 
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“AW’? DYNALLOY (Alloy steel)—Alan Wool Platir 


Steel Co., Conshohocken, Pa. 


Alloy steel furnished in rough bars, sheets 
and plates for welding, cold forming, hoj 
forming, stamping, etc. Abrasion resistance 
high; ts, 65-80,000 psi; ys, 50,000 psi; 
elong in 2 in., 25%; endurance limit (com: 
pletely reversed bending), 45,000 psi 
weldability, good. For welded structure 
requiring high strength, such as machin 
bases and tanks. 


AZTEC (Asbestos packing)—Gatke Corp., Chi 
cago 1 


Packing for high-pressure valve stems, rods 
and other machine elements; furnished in 
compressed sheet, oilproof plastics, twisted 
and braided stock and _ wire-interwoven 
sheet. 


B 


B-50 (Powder metal)—Powdered Metal Products 
Corp. of America, Franklin Park, Ill 


High copper content; furnished in pressed and 
sintered parts to specification; imp st 
(Izod) 2 ft-lb; Rockwell hardness, H 60; 
abrasion resistance, medium; for bushings, 
bearings, etc. 


BAKELITE 
York 17. 


Phenolic plastics, general purpose; thermoset- 
ting; furnished in granular form for plas- 
tic molding; corrosion-resistant, dielectric 
strength at 60 cycles, 270-350 volts pet 
mil.; nonflammable; ts, 6000-11,000 psI; 
low thermal conductivity; available in dark 
colors; takes high polish; low moisture 
absorption. 


(Plastics) — Bakelite Corp., New 


Phenolic plastics, mineral filled. Similar to 
above. Has high heat resistance, low mols 
ture absorption; and is nouflammable. 


Phenolic plastics, fabric-filled. Similar to gem 
eral purpose phenolic plastics but are much 
higher in impact resistance; abrasion-resis” 
ant; impact strength (Izod) .23-2.7 ft-l 
energy to break. Used for gears, bushings, 
bearings and heavy-duty parts. 


Polyethylene; thermoplastic; has good resist- 
ance to softening by higher temperatures 
than any other similar material previously 
produced. Its outstanding characteristic 
its unusually good electrical properties. I 
has extremely low coefficient of moisture 
absorption and water vapor transmission; 
resists the effects of practically all one 
icals; is inherently flexible; can be produc 
as molded or extruded goods, sheet ma- 
terials, film, sheeting, or any of the other 
usual forms of plastic materials. 
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thermoplastic; furnished 
transparent, 
in all colors; 
low mois- 
dielectric 


Polystyrene plastics; 
in powder form for molding; 
translucent and opaque effects, 
takes high polish; nonflammable; 
ture absorption; sp gr. 1.05-1.07; 
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strength at 60 cycles, 500-525 volts per mil; 
yolume resistivity, 10 deg megohm centi- 
meters; power factor .0002-.0003 from 60 
cycles to 50,000,000 cycles; offers excep- 
tional resistance to acids and alkalis. 


Cast resins; produced as BT 44, 45, 48, 55 
and 58 types; in rods, sheets, tubes and 


i Ni many special types of castings. BT 44, 45 
ie casi and 55 are opaque, translucent and mottled ; 
DSi; yy corrosion resistant; of high dielectric 
har strength; low moisture absorption; available 
achin in colors. Used for radio cabinets, etc. BT 
| COrn 48 and 58 are crystal clear, transparent 
eS an colors of any hue; and mottled transparents. 
np, 6) Available as castings including rods, sheets 


sed fo and tubes; highly resistant to acids. Used 
. in place of glass and can be readily ma- 
chined and used for gages, peep holes, etc. 


BT 61-893; available in plates only; trans- 
parent water white; very stable; color-fast; 
excellent in dimensional stability. Used for 

irplang photoelastic stress study work. 


mericay 


BT 41-001; available in transparent amber 
castings and sheets made to order; resis- 
Wool tant to hydrofluoric acid. Used where very 
high dielectric strength and low moisture 
absorption properties are required. 


floori 
sports? BT-48-306; nonstatic, used for instrument win- 
eavi dows and recommended under Navy speci- 


f, slip fications. This material has high light 
carbon, transmission qualities. 
able iy 


BAKER (Precious metals)—-Baker & Co. Inc., 
Newark 5, N. J. 


Woedll Platinum and alloys for linings, contacts, 
thermocouples, furnace resistors, etc. 


sheets, 
ig, hi’? BAKER CASTING RESIN (Plastic resin)— 
stance, Baker Oil Tools, Inc., Los Angeles 54. 
yh Phenol formaldehyde thermosetting resin sup- 
psi plied in liquid form for casting and lami- 
ucture nating. Abrasion resistance, low; ts, 3- 
nachine 5000 psi; comp str, 8-12,000 psi; impact str 
(Izod), 1-3 ft-lb; produced in natural and 
color concentrates; moisture absorption, 
medium; sp gr, 1.2; produced transparent, 
translucent and opaque. 


BEARITE (Babbitt metal)—A. W. Cadman Mfg. 
3, rods Co., Pittsburgh. 

hed in 
twisted Babbitt metal furnished in ingots and 50-Ib 


rwoves Pigs; Bhn at 70 F, 29.1; at 212 F, 24.4; 
comp str, 15,000 psi. For rotary bearings 
subjected to heavy loads and extreme speed. 


BEARIUM METALS (High-lead bronzes) — 
Bearium Metals Corp., Rochester, N. Y. 


High lead bronzes with ‘specially prepared 
roducts metallurgical structure providing good fric- 
mn tional properties. 


ed anil Grade B-4; Cu 70, Sn 4, Pb 26. Furnished 
1p stt as rough cored or solid bars, as sand cast- 
H 60; ings, machined bushings, and in long 
shings, lengths for screw machine use. Ts, 21,000 

Psi; comp str, 9750 psi; Bhn, 40. Abrasion 
Tesistance, high; low coefficient of friction; 
high ductility. Resists corrosion caused by 
acids. Used for bushings, bearings, packing, 
piston rings, and seals. 


Grade B-8; Cu 70, Sn 8, Pb 22. Furnished 
in rough cored or solid bars, rough castings, 
moset‘f machined bushings, screw-machine rod stock. 
t plas 6s, 25,000 psi; comp str, 11,500 psi; Bhn, 
electrit# 50, Abrasion resistance, high; low coef- 
ts Le ficient of friction; high ductility. Resists 
0 Pa corrosion caused by acids. Good bearing 
an ar properties. Used for bearings, bushings, 
oisturé#’ packing and piston rings, seals, cross-head 
shoes, etc. 


, New 


lar to 
- mois- 
mable. §ETLE (Urea-formaldehyde plastics)—Plastics 
Division, American Cyanamid Co., New 
to gen- York 20. 
7 much 
-resist- Thermosetting; furnished in powder or gran- 
r ft-lb wes for molding purposes. Available in 
shings, colors, translucent and opaque. Dielectric 
str, 300-350 volts per mil; ts, 5000-7000 
resist: Psi; comp str, 30-38,000 psi; flexural str, 
$18,000 psi; shatterproof; moisture ab- 


pone rption, low; bhn 78.9; nonflammable. Used 
we is for housings, cabinets, knobs, dials and 
o It insulators. 

oisture 


ission; 
hear RLECTRIC (Special cast iron) — Belle City 
oduced™ Malleable Iron Co., Racine, Wis. 


t oo Furnished as sand castings. Ts, 35-60,000 psi; 
is high compressive strength; good bearing 
Properties; recommended heat treatments are 
-nished the same as for standard gray iron; Bhn, 
parent, Untreated, 179-285; heat treated, 300-550. 
colors; Used where rigidity, wearability, or where 
~ mois- Strong high grade gray iron might be ap- 
electric ied. 
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BELECTROMAL (High-strength malleable iron) 


—Belle City Malleable Iron Co., Racine, 
Wis. 


High-strength malleable iron furnished as sand 
castings. Ts, 60-70,000 psi; high ductility; 
Bhn, untreated, 140-170. Recommended for 
castings for automotive, railroad, tractor 
and implement work. 


BELMALLOY (Pearlitic malleable iron)—Belle 


City Malleable Iron Co., Racine, Wis. 


Pearlitic malleable iron, electric furnace 
melted and continuous-oven annealed. Ts, 
70,000 psi min; ys, 45,000 psi min; elong, 
5% min; Bhn, 179-217. Used for castings 
of machining quality requiring strength 
and shock resistance. 


BENDIX (Flexible metal hose) — Metal Hose 


Dept., Bendix Aviation Corp., Teterboro, 
N. J. 


Corrugated seamless tubing of various alloys. 
Used for exhausts, oil lines, vibration elim- 
inators, etc. 


BENELEX ‘‘70’’ (Wood-fiber panels)—Masonite 


Corp., Chicago. 


Furnished 4-2 in. thick; max cont serv temp, 
150 F; dielectric str (volts per mil inst), 
190; ts, 7700 psi; comp str, 26,500 psi; 
available in the color brown; is_ shatter- 
proof; sp gr, 1.41; is opaque; machinability, 
good; hardness, Rockwell M, 90. For dies, 
fixtures and electrical equipment. 


BERALOY ‘‘A’’ (Beryllium-copper alloy)—Wil- 
J. 


bur B. Driver Co., Newark, N. 


Beryllium-copper alloy; Cu 97.75, Be 2, and 


Co 0.25; furnished in soft annealed state or 
in slightly cold-worked conditions for easy 
machining and forming into parts. Ts, 
66,000 psi in annealed state, can be in- 
creased to 175,000 psi by simple hardening 
treatment at 600 F; and by cold work after 
solution anneal, ts can be increased to 200,- 
000 psi. Used for electrical spring parts, 
contacts, switch jaws, diaphragms, switch 
parts, bearings, connectors, valves, cams, 
etc. 


BERYLCO (Beryllium copper)—The Beryllium 


Corp., Reading, Pa. 


Beryleco 10: Be 0.4, Co 2.5, balance Cu. 
Furnished in rough bars or billets, finished 
rods or bars, straight and coiled strip. In 
heat-treated state, ts, 130,000 psi; comp str, 
140,000 psi; ys, 90,000 psi; elong in 2 in., 
8-12%; impact str (Izod), 3-5 ft-lb; en- 
durance limit, 35,000 psi; hardness, Rock- 
well B90-100; sp gr, 8.7; nonmagnetic; 
machinability, fair; weldability, fair; resists 
corrosion caused by atmosphere, fresh and 
salt water, certain alkaline and acid solu- 
tions; max cont serv temp, 400 F; abrasion 
Yesistance, high. Has high electrical and 
thermal conductivity; is used for springs 
and current carrying members. 


Beryleo 10C: Be 0.6, Co 2.5, balance Cu. 
Furnished in pig or ingot, sand castings, 
permanent-mold castings, and precision cast- 
ings. In heat-treated state, ts, 100,000 psi; 
ys, 80,000 psi; elong in 2 in., 8-12%; 
impact str (Izod), 10-15 ft-lb; hardness, 
Rockwell B90-95; sp gr, 8.7; nonmagnetic; 
machinability, fair; weldability, fair; resists 
corrosion caused by atmosphere, fresh and 
salt water, certain alkaline and acid solu- 
tions; max cont serv temp, 400 F; abra- 
sion resistance, high. Has high electrical 
and thermal conductivity; is used for circuit 
breaker and switchgear parts and similar 
electrical applications. 


Berylco 20C: Be 2.0, Co 0.5, balance Cu. 
Furnished in pig or ingot, sand castings, 
permanent mold castings and precision cast- 
ings. In heat-treated state, ts, 160,000 psi; 
ys, 135,000 psi; elong in 2 in., 2-5%; im- 
pact str (Izod), 5-8 ft-lb; hardness, Rock- 
well C37-43; sp er, 8.25; nonmagnetic; 
machinability when heat treated is poor, 
when untreated, fair; weldability in un- 
treated state, fair. Resists corrosion caused 
by atmosphere, fresh and salt water, cer- 
tain alkaline and acid solutions; max cont 
serv temp, 300 F; abrasion resistance, high. 
Has high electrical and thermal conductiv- 
ity; is used for plastic molds, safety tools, 
circuit breaker parts and other current 
carrying parts. 


Berylco 25S: Be 2,°Co 0.3, balance Cu. 
Furnished in rough bars or billets, finished 
rods or bars, straight and coiled strip, tub- 
ing, wire, and powder metals. In heat- 
treated state, ts, 200,000 psi; comp str, 
205,000 psi; ys, 95,000 psi; elong in 2 in., 
2-5%; impact str (Izod), 2-4 ft-lb; en- 
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durance limit, 40-50,000 psi; hardness, 
Rockwell C39-45; sp gr, 8.23; nonmagnetic; 
machinability when heat treated is poor; 
untreated, fair; weldability when untreated 
is fair; corrosion resistance, good to 
atmosphere, fresh and salt water, to cer- 
tain alkaline and acid solutions; max cont 
serv temp, 300 F; abrasion resistance, 
high; has high electrical and thermal con- 
ductivity, high resistance to drift and hys- 
teresis. For springs and current-carrying 
members, contacts, bushings, diaphragms 
and other pressure responsive elements. 


Berylco 275C: Be 2.7, Co 0.5, balance Cu. 
Furnished in pig or ingot, sand castings, 
permanent-mold castings, and precision cast- 
ings. In heat-treated state, ts, 175,000 
psi; ys, 145,000 psi; elong in 2 in., 2-5%; 
impact str (Izod), 3-6 ft-lb; hardness, 
Rockwell C41-45; sp gr, 8.1; nonmagnetic; 
machinability when heat treated is poor; 
when untreated, fair; weldability when un- 
treated is fair; resists corrosion caused by 
atmosphere, fresh and salt water, certain 
alkaline and acid solutions; max cont serv 
temp, 300 F; abrasion resistance, high; 
has high electrical and thermal conduct- 
ivity; used for plastic molds, small cast 
precision parts, current-carrying members, 
etc. 


BESCOLOY (Alloy steel castings)—Brighton 
Electric Steel Casting Co., Beaver Falls, Pa. 


Alloy steel; Ni 3, Cr 2, and Mo 7, Cr 2. 
Furnished in sand castings to specification. 
Ts, 115,000 psi; ys, 65,060 psi; elong in 2 
in., 20; bhn (heat treated), 321. Machin- 
ability, fair; weldability, good; abrasion 
resistance, high. 


BETHADUR (Stainless steels other than free- 
machining grades)—Bethlehem Steel Co., 
Bethlehem, Pa. 


In bars and billets. For type, property and 
characteristics data, see ‘‘Stainless Steels’’ 
listing at end of this section. 


BETHALON (Free-machining stainless steels)— 
Bethlehem Steel Co., Bethlehem, Pa. 


In bars and billets. For type, property and 
characteristics data, see ‘‘Stainless Steels’’ 
listing at end of this section. 


BETHANIZED (Electrogalvanized, zinc-coated 
wire)—Bethlehem Steel Co., Bethlehem, Pa. 


BETHCO (Steel wire)—Bethlehem Steel Co., 
Bethlehem, Pa. 


Barbed wire; machine screw wire; wood screw 
wire. 


BETH-CO-LITE (Tin plate)—Bethlehem Steel 
Co., Bethlehem, Pa. 


Cold-reduced tin plate, hot-dip and electro- 
lytic coatings. 


BETH-CO-WELD (Butt-welded steel pipe)— 
Bethlehem Steel Co., Bethlehem, Pa. 


BETH-CU-LOY (Copper-steel sheets)—Bethle- 
hem Steel Co., Bethlehem, Pa. 


Contain 0.20 min copper, plain and gal- 
vanized. 


BETHLEHEM (Steels and steel products)— 
Bethlehem Steel Co., Bethlehem, Pa. 


Includes: Forgings, castings, bars and special 
sections, plates, flanged and dished heads, 
bolts, nuts, rivets and spikes, wheels and 
axles, frogs, switches and rails, steel sheets 
and strip, steel pipe, casing and tubing, 
tools, wire and wire products, wire rope, 
structural shapes, reinforcing bars, sheet 
and H-piles, fabricated steel construction. 


In addition to the above products Bethlehem 
Steel Co. manufactures the following: 


ALLOY STEELS; a complete line of electric 
furnace and open hearth steels including 
the entire range of AISI and SAE grades. 


CARBON STEELS; all standard open hearth 
and bessemer carbon steels covering the 
complete AISI and SAE range. 


CIRCULAR STEEL BLANKS; forged and 
rolled for the manufacture of gears, crane 
wheels, sheave wheels, flywheels, turbine 
rotors, tire molds and rings, brake wheels 
and drums, and other similar products. 


STAINLESS STEELS; bars and billets in 
grades covering the entire range of AISI 
stainless steels. For type, property and 
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characteristics data, see ‘‘Stainless Steels’’ 
listing at end of this section. 


TOOL STEELS; a complete range of carbon, 
low-alloy and high-alloy steels’ including 
carbon and carbon-vanadium tool and die 
steels, oil and air-hardening tool and die 
steels, shock-resisting steels, high-speed 
steels. hot-work steels, and special-purpose 
tool steels. 


BETHLOC (Steel plate)—Bethlehem Steel Co., 
Bethlehem, Pa. 


Low-carbon, high-ductility basic steel plates 
for standard railroad boiler-flange and fire- 
box specifications. 


BETHTELDUCTOR (High-tensile steel wire)— 
Bethlehem Steel Co., Bethlehem, Pa. 


Electrolytic zinc coated. Used for telephone 
and telegraph lines. 


BINNEY (Heat-resisting castings)—-The Binney 
Castings Co., Toledo 7, O. 


No. 71 and No. 73: heat-resisting alloy cast- 
ings; weldability, good; heat-resistant to 
2000 F; abrasion resistance, high. Used 
for construction parts for heat-treating fur- 
naces and all applications requiring heat- 
resistant castings. 


BIRDSBORO (Steel Castings)—-Birdsboro Steel 
Foundry & Machine Co., Birdsboro, Pa. 


Birdsboro ‘‘30’’ Steel: Steel castings to speci- 
fications; as normalized and drawn, ts, 
85,000 psi; ys, 55,000 psi; elong in 2 in., 
poste ; Mmachinability, good; weldability, 
good. 


Birdsboro Carbon Steel: Steel sand castings to 
specification. As normalized, ts, 70,000 psi; 
ys, 30,000 psi; elong in 2 in., 24%; re- 
duction of area, 36%; machinability, good; 
weldability, good. 


Birdsboro 60-90: Steel sand castings furnished 
to specifications. As normalized and drawn, 
ts, 90,000 psi; ys, 60,000 psi; elong in 2 
in., 22%; reduction of area, 45%; machin- 
ability, good; weldability, good. 


BLAZECRETE (Gunning refractory) — Johns- 
Manville, New York 16. 


For use as a gunning mixture in building new 
furnace linings and repairing old ones. Also 
unusually effective in heavy patching by 
troweling. Not recommended for casting 
purposes. Temperature limit, 3000 F. 


BLUE ANCHOR (Drill rod) — Anchor Drawn 
Steel Co., Latrobe, Pa. 


C 1.25, Si 0.25, Mn 0.25. Water-quenched 
and tempered; hardness, rockwell C, 65-67; 
abrasion resistance, medium; max cont serv 
temp, 300-500 F. For shafts, dowel pins, 
punches, dies, gages, etc. 


BLUE RIDGE (Rolled patterned and wire glass) 
—Blue Ridge Glass Corp. Products sold 
by distributors of Libbey-Owens-Ford Glass 
Co., Toledo, O. 


Glass furnished in sheet form for cutting and 
bending into parts; abrasion resistance, 
high; resists corrosion caused by everything 
except hydrofluoric acid; heat resistant to 
130-154 F; flexibility, low; ts, 6500 psi; 
comp str, 36,000 Ib per one-in. cube; mois- 
ture absorption, low; noninflammable; 
available in color; sp gr, 2.5; in transparent 
and translucent types. Used for covers and 
safety guards, utilizing polished wire glass, 
or tempered glass. 


BOHNALITE (Aluminum base _ alloy)—Bohn 
Aluminum & Brass Corp., Detroit. 


Light alloy of which aluminum is the base. 
For forged connecting rods, cast cylinder 
heads, crankcases, transmission cases, and 
parts for vacuum cleaners, washing ma- 
chines, shoe machinery, etc. 


BOOTH (Wool-base felt) — Booth Felt Co., 
Brooklyn, N. Y. 


Furnished in sheets or strips for machining or 
stamping into parts; also precision-cut me- 
chanical felt parts; heat resistant to 400 
F; ts, 5-100 psi; available in colors in all 
standard SAE types and grad Used for 
washers, gaskets, grease seals and pads for 
insulating machinery or reducing vibration. 


BOROD (Hard facing alloy)—Stoody Company, 
Whittier, Calif. 


A fabricated steel rod containing irregularly 
shaped particles of tungsten carbide of 40- 
125 screen size. Hardness, 9-10 on Moh’s 
scale. Provides maximum abrasion resist- 
ance; widely used on earth working equip- 
ment, on coal cutter bits, cane knives and 
for hard-facing small or thin parts. For 
oxy-acetylene and d-c electric application. 


BOUND BROOK (Bearing bronzes) — Bound 
Brook Qil-Less Bearing Co., Bound Brook, 
N. J. 


Bushings, bearings and washers; cast bronze 
inlaid with hard graphite lubricant in 
grooves or holes of various designs; partic- 
ularly adaptable to high temperatures, 
severe static loads, immersion in liquids, 
exposure to dusts or where oils are ob- 
jectionable. 


Graphited bronze bearings; Cu 81-85; Sn 
6.25-7.5, Pb 6-8, Zn 2-4. Ts, 30,000 psi; 
ys, 14,000 psi;. elong in 2 in., 12%; max 


cont serv temp, 500 F. For oil-less bearings 
in all types of machines. 


BRANDYWINE (Fiber) — Brandywine 
Products Co., Wilmington, Del. 


Vulcanized fiber and phenol fiber paper-base 
material; furnished in sheets, tubes and 
rods; for machining and forming into parts. 
Abrasion resistance, medium; resists cor- 
rosion caused by weak acids; heat resistant 
to 300 F; flexibility, medium; dielectric 
str, 300 volts per mil; moisture absorption, 
medium; available in red, gray and black; 
shatterproof; sp gr, 1.35; opaque; machin- 
ability, good; takes high polish. For small 
mechanical and electrical parts. 


Fiber 


BRASSOID (Brass bonded to zinc)—American 
Nickeloid Co., Peru, Iil. 


Brass serves as rustproof, flexible and inex- 
pensive white metal base. Available in 
variety of brilliant finishes and patterns, as 
sheets, flat strips and coiled strip for con- 
tinuous feed automatic presses. Can be 
supplied with quick removable, gum-adhered 
paper covering, permitting drawing and 
forming without marring prefinish. 


BRIDGEPORT (Copper and zinc alloys)—Bridge- 
port Brass Co., Bridgeport, Conn. and 
Indianapolis, Ind. 


Yellow brass; @u 65, Zn 35; sheet, wire and 
seamless tubing for drawing, stamping and 
cold heading. 


Cartridge brass; Cu 70, Zn 30. Sheet for 
making small arms ammunition, artillery 
cartridge cases, eyelet machine parts, etc. 


Low brass; Cu 80, Zn 20; strip for drawing, 
spinning and stamping. 


Rich low brass; Cu 86, Zn 15. Fine golden 
color; corrosion resistant. For vanity cases, 
inexpensive jewelry. 


Free-cutting brass rod; Cu 60, Pb 3, balance 
Zn. For making automatic screw machine 
parts. 


Forging rod; Cu 60, Pb 2, balance Zn. 


Low brass; Cu 80, Zn 20; pale golden color. 
For parts requiring greater ductility and 
malleability than possessed by yellow brass. 


Commercial bronze; Cu 90, Zn 10; bronze 
color for manufacturing stampings and 
drawn items and cold headed items, for 
outdoor use. Stands weathering better than 
yellow brass; copper sheet, rod, wire, seam- 
less tubing for miscellaneous manufactur- 
ing. 


Leaded brass alloys; contain from 0.25-0.375 
Pb to facilitate machining. 


Phosphor-bronze; Cu 92, Sn 8; for spring 
parts. Has better spring properties than 
lower tin content. 


Phosphor-bronze; Cu 95, Sn 5. Sheet spring 
quality for manufacturing switch parts. 


Copper sheets and tubes for fabricating. 


Aluminum Bronze 712; supplied in strip form. 
Has excellent spring properties when cold 
rolled. Often replaces phosphor bronze 
spring metals. 


Bronze welding rods in a variety of alloys for 
brazing iron and steel gears, frames, and 
other broken machine parts; for welding 
silicon bronze tanks. 


BRIDGEPORT TUBING (Copper base tubing)— 
Bridgeport Brass Co., Bridgeport, Conn. 


Condenser tubing; available in Admiralty metal 
for sea water, Cuzinal (aluminum brass) 











for harbor water, Muntz metal for 
water, Duronze IV for aerated brs 
water, Cupro-Nickel for most severe gs 
and U. S. Navy requirements, and Argenj, 
copper for resisting corrosion better 4 
straight copper in fresh water. 


‘ 





Duplex tubing; for two different types of » 
rosion inside and outside of tubing 
are too severe for a single alloy. gy 
stainless steel, aluminum outside or ing 

in combination with Admiralty brass, 9 

minum brass, copper or cupro nickel, 

for oil refining, refrigeration systems, che 
ical plants and food processing. 


Copper water tubing; for industrial applig 
tions, and for pipe lines on board ship; a 
for air conditioning, plumbing and heat; 


lines. 
Brass and copper pipe for plumbing and he: 
ing lines. 
BRONZOCHROM (Hard facing rod)—Eutei 


Welding Alloys Corp., New York 13. 


For hard overlaying against frictional wa 
on ferrous and nonferrous metals. The 
rods have low bonding temperature. Ww 
are hard and have low frictional coe 
cients. Can be applied in thin layers wit 
out distortion or stresses. 


BUFFALO (Wire cloth)—Buffalo Wire Worl 
Co., Inc., Buffalo. 


Wire cloth for every industrial use. Screej 
for abrasive material, chemicals and powée 
in plain steel, tinned, brass, copper, bronz 
Monel and stainless steel. Also galvanize 
after-woven wire cloth. 





BUFLOKAST (Alloy cast tron)—Buflovak Equi 
ment Div., Blaw-Knox Co., Buffalo i 
mM. F. 


Furnished as sand castings to suit specifica 
tions. Heat-treated, ts, 30-60,000 psi; Bm 
160-300; max cont serv temp, 1500 ?F 
abrasion resistance, medium. 


BUNDYFLEX (Tubing)—Everhot Products Co 
Chicago 12, Ill. 


Copper fused and copper coated on both insidé 
and out steel tubing which can be bent | 
any shape, hard or soft soldered, Db 
or welded and used for many purposes fi 
which ordinary copper tubing was previou 
required. Strong and has high resistance 
vibration fatigue. Used on passenger 
and trucks as fuel lines, oil filter lines, hy 
draulic brake lines, etc. Also on oil burneng 
refrigerators, farm tractors, airplanes, ett 


BUNDYWELD 
Detroit. 


Steel tubing; 
to oD, 
to 0.049-in. 


Monel tubing; in sizes % to %-in. OD. 
“L’? Nickel tubing; in sizes % to %-in. OD 


(Tubing)—Bundy Tubing ©. 















of SAE 1010 steel, in sizes 
in wall thicknesses from 0. 


BUNTING (Bearing bronzes)—The Bunti 


Brass & Bronze Co., Toledo, O. 


Precision-machine cored and solid bar stock 
Over 1000 sizes of standardized fully-finish 


accordance be 
bronze specification SAE 660 (QQB-6% 
Grade 12). Special sizes made to bluepriy 
from SAE, AMS, ASTM, Federal, Na 
and Air Corps specifications and from 
company’s recognized standard bronze bea! 
ing alloys, as follows: 


No. 72, SAE 660: Cu 83, Sn 7, Pb 7 and 2 
3. General-purpose bearing bronze. 


No. 27: Cu 80, Sn 10 and Pb 10. Genera 
purpose bearing bronze, 


No. 96: Cu 87.5, Sn 10, Pb 2.5. Hard leade! 
bronze for heavy pressures and moderatt 
speeds. Good physical properties fit ! 
for heavy duty equipment such as di 
engine piston pin bushings, connecting rol 
liners, valve guides, etc. 

No. 98: Cu 88, Sn 10 and Zn 2. Hard bron® 
for severe service and heavy pressures. A! 
allowance of 1 per cent lead content im 
proves machinability and bearing character 
istics without impairing the physicals. Use 
in aviation engines. 


No. 124: Cu 85, Sn 5, Pb 9 and Zn 1. 
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cellent in automotive camshaft and piston 
pin applications. 

No. 125: Cu 75, Sn 5 and Pb 20. Good anti- 
friction properties. 

No. 135: Cu 77, Sn 8, Pb 15.. Furnished in 
the form of finished bushings and bearings. 
Ts, 28,000 psi; comp str, 18,000 psi; ys, 
14,000 psi; elong in 2 in., 15%; bhn, 52; 
machinability, good. Suited to medium 
Jjoad and speed conditions. For steel rings, 
marine propeller shaft strut bearings, etc. 


No, 164: Cu 86, Sn 11, Pb 1.5, Ni 1.5. 
Gears and synchronizer rings. 


No. 158: Cu 70, Sn 5, Pb 25. Connecting 
rod liners, water pump bushings and seals. 


No. 178: Cu 68, Sn 4 and Pb 28. Main and 
connecting rod applications. 


No, 170: Pb 75, Sn 10 and Sb 15; babbitt 
metal. 


No. 116: Sn 86, Cu 7 and Sb 7; genuine 
pabbitt metal. 


Cast bronze; Cu 64, Sn 4, Pb 4, Zn 8, Ni 20. 
Furnished as sand castings to specification. 
Ts, 45,000 psi; ys, 27,000 psi; elong in 
2 in., 15%; Bhn, 95; nonmagnetic; is not 
weldable; abrasion resistance, medium. Used 
for bearings in contact with certain corro- 
sive fluids and gases. 


Aviation and machine tool bearings and trans- 
mission cones are sand, chilled or centrif- 
ugally cast and machined to the utmost 
precision dimensions and surface finishes. 


BUTACITE (Polyvinyl butyral plastic)—E. I. 
du Pont de Nemours & Co., Inc., Arlington, 
N. J. 


Polyvinyl butyral, thermoplastic; furnished in 
sheets and flakes for adhesive coatings and 
laminating. Soluble in esters, alcohols, ke- 


tones, chlorinated hydrocarbons; insoluble 
in aliphatic hydrocarbons; stable in dilute 
alkalis and slowly decomposed in dilute 


acids. Dielectric str, 360 volts per mil; ts, 
2000 psi; moisture absorption, high; sp er, 
1.07; transparent. Used for safety glass. 


BUTAPRENE (Synthetic rubber)—Firestone Tire 
& Rubber Co., Akron. 


For molding, extruding, calendering and 
spreading. Has extremely high resistance 
to fuels and oils; high abrasion resistance 
when properly compounded; resists corrosion 
caused by most acids, alkalis and salts; 
heat resistant to 275 F; flexibility, high; 
ts, up to 3500 psi; moisture absorption, 
low; takes color; shatterproof at tempera- 
tures above —40 F; sp gr, 0.96-1.0; trans- 
lucent. For all automotive and aeronautical 
tubber parts requiring resistance to oils and 
fuels and marine and filling station pumps. 


= (Rubber)—Enjay Co. Inc., New York 


Isobutylene-isoprene copolymer. Furnished in 
sheet form; has notable resistance to ozone, 
acids, alkalis and many fats and vegetable 
oils; max cont serv temp, 300 F; flexibility, 
high; dielectric strength (volts per mil. 
inst), 600; ts, 100-3000 psi; elong, 50- 
900%; natural color is dark amber, but 
various colors can be produced by com- 
Pounding; sp gr, 0.92; is translucent; hard- 
hess, 10-80 Shore Durometer A. Used for 
vibration dampening, electrical insulation, 
conveyor belting, rolls, flexible couplings, 
boots, air hose, steam hose, plywood form- 
ing bags, diaphragms. Major use in auto- 
mobile inner tubes where resistance to heat 
and passage of air are important. (Enjay 
Company, Inc. furnishes information and 
technical service on Butyl, which is sold 
only through the Reconstruction Finance 
Corporation. Office of Rubber Reserve.) 


8 & W (Firebrick)—The Babcock & Wilcox Co., 
Refractories Div., New York 6. 


Ceramics furnished in standard or special re- 
fractory shapes; fabricated by molding and 
kiln firing. 


Junior Firebrick; serv temp, 2925 F; fusion 
Point 3173 F; conductivity, Btu/sq ft/hr/ 
deg F/in. at mean temp of 1600 F, 11.50; 
high melting point; high creep strength; and 
low volume change at elevated temperatures. 


80 Firebrick; serv temp, 3000 F; fusion point, 
3190 F; conductivity, Btu/sq ft/hr/deg 
F/in. at mean temp of 1600 F, 12.75; has 
high melting point, high creep strength; and 
low volume change at elevated temperatures. 


Insulating Firebrick; furnished in various 
grades, ranging in serv temp from 1600- 

+; fusion points from 2700-3190 F; 
conductivity, Btu/sq ft/hr/deg F/in. at 
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mean temp of 1500 F, 1.24-3.15; cold 
crushing strength, 48-308 psi; modulus of 
rupture, 41-283 psi. All have high resist- 
ance to heat flow: are lightweight, and have 
low heat storage. 


All are used for linings in all types of fur- 
naces for industries such as ceramics, gas 
generators, chemicals, oil refining, power, 
steel producing and processing, etc. 


B & W 5202 (Alloy cast steels)—-The Babcock & 
Wilcox Co., New York 6, N. Y 


High carbon, alloy steel castings. In machined 
and final heat treated state: Ts, 200,000 
psi; Bhn, 500-600. High abrasion resistance. 
For grinding and crushing machinery. 


B & W CROLOY (Steel tubing)—The Babcock 
& Wilcox Tube Co., Beaver Falls, Pa. 


%: C 0.10-0.20, Cr 0.50-0.70, Mo 0.45/0.65, 
Si 0.10-0.30; principally used for high- 
temperature piping; useful to 1000 F in 
steam, slightly higher in oil refining; supe- 
rior to carbon molybdenum with respect to 
graphitization and high-temperature load- 
carrying ability. 


1: C 0.15 max, Cr 0.80-1.10, Mo 0.45-0.65, 
Si 0.30 max; principally used for high- 
temperature piping and boiler and super- 
heater tubes. 


1%; C 0.15 max, 1-1.5, Mo 0.45-0.65, Si 
0.5-1; useful to 1025 F in steam, slightly 
higher in oil refining; has fair creep strength 
where limited corrosion and oxidation re- 
sistance are required. 


2; C 0.15 max, Cr 1.75-2.25, Mo 0.45-0.65, 
Si 0.5 max; for refinery and superheater 
tubes. Corrosion and heat-resistant at 
nominal temperatures. 


2%; C 0.15 max, Cr 2-2.25, Mo 0.9-1.1, Si 
0.5 max; for refinery and superheater tubes 
where high creep strength is required. ° 


3M; C 0.15 max, Cr 2.75-3.25, Mo 0.8-1, Si 
0.5 max; suitable from 1000 to 1050 F in 
steam or to 1175 F in refinery applications; 
good creep properties and corrosion re- 
sistance superior to Croloy 2 or 2%. 


5; chromium molybdenum; C 0.15 max, Cr 
4-6, Mo 0.45-0.65; for oil refinery service 
and for steam superheaters; good creep 
properties and resistance to oxidation. Tem- 
perature limits, about 1050 F for steam and 
1200 F for refinery applications. 


7; C 0.15 max, Cr 6-8, Mo 0.45-0.65; for oil 
refinery service where increased corrosion 
resistance is required. 


9; C 0.15 max, Cr 8-10, Mo 0.90/1.10, 1.05/ 
1.30, 1.20/1.50; semistainless alloy of good 
physical properties and corrosion resistance. 


Also stainless steel tubing, seamless and/or 
welded furnished to AISI types. For in- 
formation on types, properties and character- 
istics see ‘‘Stainless Steels’’ listing at end 
of this section. 


BYERS GENUINE (Wrought iron)—A. M. Byers 
Co., Pittsburgh 30. 


Two-component metal of high purity iron and 
iron silicate, furnished as pipe, tubing, plate, 
sheets, finished rods or bars and blooms or 
billets for forging. Magnetic; good welda- 
bility. Resists corrosion caused by various 
chemical and_ electro-chemical reactions: 
abrasion resistance, high. For any part 
where resistance to corrosion and/or fatigue 
is essential. 


c 


CALITE (Heat-resisting cast steels)—Calorizing 
Co., Pittsburgh. 


**(A’’; A Ni-Cr alloy (Ni 35, Cr 16); good creep 
strength; useful at temperatures up to 2000 
F; bhn (as cast), 200. For hearth plates, 
enameling supports, chain, and general me- 
chanical parts in furnaces. Also available 
in rolled bar stock. 


**B-28""; Cr 25, Ni 10, Mo 1.00; for furnace 
parts operating at temperatures up to 1950 
y A Combines great high temperature 
strémgth with freedom from embrittling 
tendency in service. 


‘*B-29"’; for furnace parts operating at tem- 
peratures up to 2050 F. 


“N’’; available in sheets, bars and castings. 
For parts operating at temperatures up to 
2100 F, particularly parts subject to uneven 
heating or rapid, irregular temperature 
changes. 


CALSTRIP (Carbon steel) 


CARBOLOY (Cemented carbide) — 


Stainless Steels in standard forms. 


Presto: 


No, 5-317; 
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‘“*E’’; available in bars and sheets for parts 
subject to temperatures up to 1600 F. 


‘*E-28’’; available in bars and sheets for parts 
subject to temperatures up to 1950 F. 


— California Cold 
Rolled Steel Corp., Los Angeles 22. 


Low carbon cold-rolled steel furnished in 
straight and coiled strip. For low-strength 
parts requiring high ductility and softness. 
Has good formability. 


CAMBRIDGE (Flexible wire cloth)—Cambridge 


Wire Cloth Co., Cambridge, Md. 


A flexible wire cloth used for conveyor belts 


in processing, mechanical, food, glass, 


ceramic and metalworking fields. 


CARBOCELL (Porous carbon)—National Carbon 


Co., Inc., New York 17. 


Available in a variety of standard and special 


elements in several pore size grades. Ele- 
ments include open and blind-end tubes, 
rods up to 36 in. in length and 6% in. 
in diam., plates with maximum dimensions 
of 12 x 12 x 1% in., and blocks 14 x 14x9 
in. Easily machined and fabricated into 
shapes; resistant to acids and alkalies; not 
subject to fracture and spalling from ther- 
mal shock. For use in filtration or corro- 
sive liquids and gases and in conditions 
where thermal shock may be expected in 
chemical and process industries. 


Carboloy 
Company, Inc., Detroit. 


A series of cemented carbides basically made 


from tungsten carbide and a softer cement- 
ing element such as cobalt. In certain 
grades, supplementary ingredients are the 
carbides of tantalum, titanium or other 
metals. Has high resistance to abrasive 
wear; outstanding because of its extreme 
hardness, compressive strength being as 
high as 800,000 psi. Rockwell hardness on 
*“*A’’ scale, &6-93. Does not rust or corrode 
under normal conditions. Has moduli of 
elasticity and torsion approximately three 
times that of steel thus providing great 
rigidity. Suitable for use where high rigid- 
ity, density and abrasive resistance are re- 
quired such as facings for valve lifters and 
valve ends in automotive engines, cam fol- 
lowers, ceramic molds, cold forging dies, 
guide rings, spray nozzles, valve seats and 
valves, powder metal molds and plungers. 
boring bars, etc. 


CARCOLOY (Alloy iron casting)—Pacific Car & 


Foundry Co., Renton, Wash. 


Furnished as sand castings to specification; 


properties, as cast; ts, 55-85,000 psi; bhn, 
265-345; weldability, fair; has high damping 
capacity and fatigue ratio. For diesel en- 
gine crankshafts and similar reciprocating 
parts subject to high torsional vibration. 


CARCOMETAL (Alloy steel castings) — Pacific 


Car & Foundry Co., Renton, Wash. 


Furnished as sand castings to specification; in 


heat treated state; ts, 80-150,000 psi; ys, 
60-140,000 psi; elong in 2 in., 15-35%; 
imp str (Izod), 40-70 ft-lb; bhn, 160-450; 
weldability, good; max cont serv temp, 450 
F; abrasion resistance, high. Principally rec- 
ommended for structural castings requiring 
high elastic strength and fatigue properties 
where thin wall sections and extreme light- 
ness are required. 


CARDOLITE — i gk Varnish & In- 


sulator Co., Irvington, N. 


Derived from cashew nut shell liquid, a high 


molecular weight unsaturated material with 
phenolic characteristics. Includes brake-lin- 
ing binders, friction fortifiers and types 
used in manufacture of electrical insula- 
tion; laminating, impregnating and sealing 
resins. 


CARPENTER (Stainless and alloy steels)—-The 


Carpenter Steel Co., Reading, Pa. 


For type, 
property and application data on these see 
“Stainless Steels’’ listing at end of this 
section. 


C 1.0, Cr 1.4; 
bearings. 


for ball and roller 


Silico-manganese steel; C 0.6, Mn 0.75, Si 2. 


For heavy-duty springs. 


chrome-nickel steel; C 0.5, Ni 
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1.75, Cr 1. For gears, clutches and shafts. 


No. 4-408; C 0.4; Ni 3, Cr 0.75. For clutches 
and shafts. 


No. 158; © 0:1, Ni 3:5, Cr 1.5. 
hardened high-duty clash gears, 
clutch parts. 


No. 2 Sampson: C 0.2, Ni 1.25, Cr 0.6. 
case-hardened gears, roller bearings, 
matic tool parts, etc. 


No. 4 Samson steel; C 0.4, Ni 1.25, Cr 0.6. 
For side links of silent chains, shafts, etc. 


No. 3-547; nickel-steel; C 0.3, Ni 3.5. For 
heat-treated shafts, etc. 


No. 2-547; case-hardening nickel-steel; C 0.2. 
Ni 3.5. For small parts requiring hard 
surface and tough core. 


No. 500; C 0.1, Ni 5. For turbine blades, 
case-hardened gears, etc. 


Chrome-vanadium 5-720; C 5, Cr 0.9, V 0.2. 
For leaf and coil springs, gears, shafts, etc. 


For case- 
shafts and 


For 
pneu- 


No. 3-247; chrome-molybdenum-steel; C 0.3, 
Cr 1, Mo 0.2. For aircraft and automotive 
parts. 

No. 436; C 0.15, Ni 1.75, Mo 0.25. For 
case-hardened parts. 

Temperature compensator alloy; iron-nickel 
alloy; furnished in rough bars or billets, 


finished rods or bars, wire and strips for 
hot forging, stamping, turning, boring, etc.; 
permeability varies inversely as temperature. 
For magnetic shunts for meters, speedom- 
eters, tachometers, voltage regulators, etc. 


Stainless No. 20; Ni 29, Cr 20, Mo 2 min., 
Cu 3 min., Si 1, Mn .75, and C .07. Fur- 
nished in finished rods or bars, straight and 
coiled strip, tubing, wire and sheet. In 
cold-worked state, ts is 85,000 psi; ys, 35,- 
000 psi; elong in 2 in. 35-50% and bhn, 150- 
180. Sp gr, 8.02; weldability, good; resists 
corrosion caused by sulphuric acid. Used 
for pump parts, shafts, rods, valve stems, 
bolts, nuts, etc. 


CARRARA (Structural glass)—Pittsburgh Plate 


Glass Co., Pittsburgh 19. 


Plate glass generally chemical resistant; non- 
inflammable; low flexibility; ts, 3500 psi; 
moisture absorption, low; available in black, 
white, ivory, gray, beige, jade, forest green, 
wine, orange and Rembrandt blue; sp gr at 
ns F, 2.43. For work surfaces, separators, 
etc. 


CATABOND (Bonding resin)—Catalin Corp. of 
America, ‘New York. 


Phenolic base, thermosetting; furnished as 
liquid resin for laminating and bonding; 
noninflammable; moisture absorption, low; 
fungi resistant. Used for abrasive wheels, 
laminated products, surface coating, impreg- 
nating and bonding. 


(Thermoplastic laminates)—Celan- 
ese Corp. of America, Plastics Div., New 
York 16. 


Cellulose propionate and cellulose acetate in 
laminated sheets. Have good chemical re- 
sistance; Ts, 65,000 psi; produced in wide 
range of translucent and opaque colors; 
moisture absorption, medium; machinability, 


gg Used for housings, paneling, covers, 
etc. 
CELCON (Ethyl cellulose plastics)—Celanese 


7 of America, Plastics Div., New York 


Available in continuous sheeting and in gran- 
ules for injection molding and extruding. 
Abrasion resistance, medium; good resist- 
ance to alkalies and weak acids, wide solu- 
bility in organic solvents; max cont serv 
temp depends on use and formula; flexural 
str, 4000-12,000 psi (ASTM D 650-42T); di- 
electric str, 400-520 volts per mil (%-in. 
thickness); ts, 2700-8000 psi; comp str, 
8000-20,000 psi; impact str, 5.6-11.6 ft lb 
(Izod); available in all colors except crystal 
and pale pastels; moisture absorption, low; 
sp gr, 1.07-1.18; machinability, good. Used 
for electrical insulation, housings and parts, 
motor housings, etc. 


CELITE (Diatomaceous silica materials)—Johns- 


Manville, New York 16. 


Furnished in powdered, granular and brick 
forms; resistant to chemical corrosion; heat- 
resistant; noninflammable. Brick used for 
insulation of equipment operating at high 
temperatures; powder used as filter-aid for 
cutting fluid purification, fillers, etc. 
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CELL-TITE 


CELLULAK 


CELLULOID 


CELORON 


Wood-cellulose fiber, 


CENTRALLOY 


(Soft and hard rubber)—Sponge 
Rubber Products Co., Shelton, Conn. 


Soft rubber, thermosetting; furnished in sheets, 
rods or tubes. Abrasion resistance, low; 
resists corrosion caused by acids and alka- 
lies; flexibility, high; ts, to 150 psi; mois- 
ture absorption, very low; available in 
color; shatterproof; sp er, 0.165-0.5; 
opaque; machinability, fair. For insulation. 


Hard; thermosetting and thermoplastic; in 
sheets, rods or tubes and in laminated and 
molded (board) form. Abrasion resistance, 
low; resists corrosion caused by acids, alka- 
lies; heat resistant to 285 F; flexibility, 
medium; ts, 100-300 psi; comp str, 100-450 
psi; flex str, 500-1500 psi; moisture ab- 
sorption, low; shatterproof; sp gr, 0.08- 
0.50; opaque. For insulation. 


(Shellac thermosetting material)-— 
Continental-Diamond Fibre Co., Newark 23, 
Del. 


Furnished in tubes, for compression rolling. 
Abrasion resistance, medium; resistant to 
oils and greases. Max cont serv temp, 180 
F; dielectric strength, 750 volts per mil; 
machinability, fair; opaque. For electrical 
insulation and oil resistant spacers. 


(Cellulose-nitrate base plastics)— 
Celanese Corp. of America, Plastics Div., 


New York 16. 


Thermoplastics; furnished in sheets, rods, 
tubes and films; for forming, swaging, 
veneering, machining or stamping into parts; 
available in colors, transparent, translucent 
and opaque. Abrasion resistance, medium; 
good resistance to sulphuric acid; soluble 
in lower alcohols, esters and ketones, in- 
soluble in hydrocarbons. Max serv temp de- 
pends on conditions; flexural str 6000-15,- 
000 psi (ASTM D 650-42T); dielectric str 
300-400 volts per mil (%%-in. thickness) ; 
ts, 3000-11,000 psi; comp str, 20-30,000 psi; 
impact str, 2-6 ft lb (Izod); low moisture 
absorption; sp gr 1.35-1.57; machinability, 
good; bhn 5-11. For buttons, instrument 
dials, register wheels, etc. 


CEL-0-GLASS (Plastic-coated wire mesh)—E. I. 


du Pont de Nemours & Co., 
Del. 


Transmits ultra-violet rays; corrosion-resist- 
ant; resistant to shock; translucent; flex- 
ible; light in weight. Used where an opales- 
cent or translucent, flexible material is re- 
quired. 


Wilmington, 


(Thermosetting plastics)—-Continen- 


tal-Diamond Fibre Co., Newark 23, Del. 


Phenol formaldehyde, thermosetting; furnished 


in sheet, rods, tubes for compression and 
transfer molding into parts, also molded 
parts and laminated forms; abrasion resist- 
ant; resistant to gasoline, kerosene, oil, 
grease, alcohol, acids and weak alkalies. 
Max cont serv temp, 250 F; flexural str, 
21,000 psi (ASTM D-229-42); dielectric str, 
220 volts per mil; ts, 11,000 psi; comp str, 
40,000 psi; impact str, 3.6 ft-lb (Izod); 
available in mottled tan and black; moisture 
absorption low; sp gr 1.35; opaque. Used 
for electrical insulation, gears, pinions, cams, 
bushings, pulleys, casters, clutches, filter 
plates, handles, housings, etc. 


CEMCO (Aluminum alloys)—The Cleveland Elec- 


tro Metals Co., Cleveland 13. 


Aluminum alloys to specification in the form 


of pig or ingot, rough bars or billets, and 
permanent-mold castings. 


CENTRALINE (Wood-cellulose fiber)—Central 
Paper Co., Inc., Muskegon 28, Mich. 


bleached or unbleached, 
or of specialty fiber; furnished either coated 
or saturated with plastic materials; in rolls 
or sheets, both plain and laminated of two 
or more thicknesses; abrasion-resistant; re- 
sists corrosion caused by atmospheric con- 
ditions; heat-resistant; flexible or stiff; low 
dielectric strength or as high as 500 volts 
per mil depending on final thickness of 
paper; ts, 7500-8500 psi; moisture absorp- 
tion, varied; available in color; translucent 
or opaque. Used for coils, motors, gaskets, 
shims, non-corrosive separations, insulating, 
filtering, etc. 


(Alloy iron castings)—Centrif- 


ugal Foundry Co., Muskegon, Michigan. 


C 3.00-3.40, Si 1.80-2.40, Mn 0.6-1.0, S 0.12 


max, P 0.12-0.30 max, Cr 0.15-0.75, Ni 
0.15-1.0, Mo 0.15-0.40, Cu 0,15-1.50. Fur- 
nished as permanent-mold castings. Cast- 





ings generally heat-treated before shipment 
In heat-treated state, ts, 50,000 psi; Bhn. 
187-300; max cont serv temp, 700 F; abra. 
sion resistance, high. For piston rings, cy). 
inder sleeves, etc. 


CERAWARE (Ceramics)—General Ceramics 4 
Steatite Corp., Keasbey, N. J. 


Ceramic material for molding, casting, ma. 
chining and extruding; abrasion resistance 
high; resists corrosion except by hydrofiuor; 
acid and caustic alkalies; flexibility, joy: 
heat resistant to 250 F; ts, 200 psi; com. 
pressive str, 80,000 psi; moisture absorption, 
low; sp gr, 2.2; opaque; machinability, 
grinding only. Used for chemical equip. 
ment generally. 


CEREX (Heat-resistant thermoplastic) — Yop. 
santo Chemical Co., Plastics Div., Spring. 
field 2, Mass. 


Molding granules for injection and extrusioy 
molding; adaptable to automatic machin 
blowing. Markedly better heat resistang 
than other thermoplastics; in general mold. 
ed parts may be boiled without loss of 
shape or strength. Color range include 


colored transparents, translucents and 
opaques. Excellent dimensional stability, 
Somewhat improved mechanical properties 
over polystyrene including better shock 
strength; electrical properties better than 
any other rigid thermoplastic except Lus. 
tron. 

CERROBASE (Low-melting-point alloy)—Cerro 


de Pasco Copper Corp., New York. 


Bismuth-lead casting alloy which expands on 
cooling; melts at 255 F; ts, 6100 psi. Ree- 
ommended for autoclaves, liquid seal for 
nitriding furnaces, electroforming, etc. 


CERROBEND (Low-melting-point alloy)—Cerro 
de Pasco Copper Corp., New York. 


Bismuth-lead-tin-cadmium casting alloy which 
expands on cooling and has the extremely 
low melting temperature of 160 F; ts, 6000 
psi. Useful as a fusible alloy and as a filler 
for tube bending. 


CERROLOW-117 (Low-melting-point alloy) — 
Cerro de Pasco Copper Corp., New York. 


Bismuth-lead-tin-cadmium-indium alloy fur- 
nished in cake and ingot and formed by 
casting. Melts at 117 F; ts, 5400 psi; Bhn, 
12; weight, 0.32 Ib per cu in.; shrinkage 
upon cooling of 0.0002-in. per in. makes it 
useful for proof casting. Used as fusible al- 
loy in thermal safety devices, alarms, etc. 





CERROMATRIX (Low-melting-point alloy)—Cer- 
ro de Pasco Copper Corp., New York. 


Bismuth-lead-tin-antimony casting alloy which 
melts at 248 F and expands on cooling; ts, 
13,000 psi. Used for locating and anchor- 
ing punches in dies and machine parts in 
cored holes. 


CERROSAFE (Low-melting-point alloy) — Certo 
de Pasco Copper Corp., New York. 


Bismuth-lead-tin-cadmium alloy furnished in 
cake or ingot and formed by casting. TS 
5400 psi; ys, 300 psi; Bhn, 9; weight, 0.341 
Ib per cu in.; is nonmagnetic. Shrinks 
slightly on solidification, grows in one hour 
to original cold-mold dimensions. Used as 
proof casting medium, spray coating of wood 
patterns and core boxes, duplicate patterns 
in making match plates. 


CERROSEAL (Metal-to-glass solder)—Cerro de 
Pasco Copper Corp., New York. 


Indium-tin alloy furnished in cake or ingot 
form; melts between 240 and 250 F. Ad- 
heres to glass and used to join glass to 
glass, and glass to metal for vacuum seals. 


CERROTRU (Low-melting-point alloy)—Cer?0 
de Pasco Copper Corp., New York. 


Bismuth-tin alloy furnished in cake or ingot 
and formed by casting. Melts at 281 F; 
ts, 8000 psi; ys, 500 psi; Bhn, 22; Ex 
pands 0.0007-in. per inch during solidifica- 
tion, shrinks to 0.0005-in. in cooling to room 
temperature. 


(Thermostatic bimetal)—W. M. Chace 


Detroit 9. 


CHACE 
Co., 


A number of combinations including alloys : 
nickel-iron, nickel-iron-chromium, nickel- 
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temperature control elements in controllers, 
recorders, indicators, etc. 


(Bronze)—Chase Brass & Copper Co., 
Waterbury 91, Conn. 
A; Cu 60.5, Sn 0.75, Zn 38.75. For 
shafting and structural and engineering uses. 
B; Cu 63.5, Sn 0.75, Zn 35.75. For 
general cold heading and upsetting pur- 
poses. 


(HASE (Brasses and bronzes) —- Chase Brass 
& Copper Co., Waterbury 91, Conn. 


Leaded commercial bronzes; Cu 89, Pb 2, Zn 
9; for screw machine parts requiring good 
physical properties and high corrosion re- 
sistance. 

Also various high and low brasses and bronzes 
in various forms to meet specific require- 
ments for a variety of mechanical parts. 


(HASE TELLURIUM COPPER—Chase Brass 
& Copper Co., Waterbury 91, Conn. 


Cu 99.5, Te 0.5. Furnished in finished rods 
or bars and tube for hot forging, extrud- 


ing, turning, boring, etc.; corrosion resist- 
ant; medium abrasion resistance; ts, 32- 
55,000 psi; medium ductility; Bhn, un- 
treated, 90. For electrical connections, 


parts for electric motors, switches, etc. 


CHEMACO (Thermoplastic plastics)—-Chemaco 
Corp., Berkeley Heights, N. J. Also Kop- 
pers Co. Inc., Chemical Div., Pittsburgh 19. 


Cellulose acetate; thermoplastic. Furnished in 
granules for molding and extruding. Abra- 


sion resistance, high; resists corrosion 
caused by weak acids, weak alkalies and 
hydro carbons; flexural str, 1500-12,000 
(ASTM D 650-42T); dielectric str, 290-365 
(%-in. thickness); ts. 3000-10,000 psi; 
comp str, 5000-30,000 psi; moisture absorp- 
tion, medium; produced in color; sp gr, 
1.27-1.37; transparent, translucent and 


opaque; machinability, excellent. For knobs, 
dials, controls, wheels, electrical insulation, 
shields, nameplates, washers, housings, etc. 


Ethyl cellulose; thermoplastic. Furnished in 
granules for molding and extruding. Abra- 
sion resistance, low; resists corrosion caused 
by weak acids and alkalies; heat resistant 
to 140-220 F; flexibility, low; flexural str, 
3500-12,000 psi (ASTM D-650-42T); di- 
electric str, 400-700 volts per mil; (%-in. 
thickness); impact str, 6-11.5 ft lb (Izod); 
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ts, 3000-10,000 psi; comp str, 8000-20,000 
psi; moisture absorption, low; produced in 
pastels, sp gr, 1.07-1.18; translucent; ma- 


chinability, good. For knobs, controls, trim, 
nameplates, etc. 


Polystyrene; thermoplastic. Furnished in gran- 
ules for molding and extruding. Abrasion 
Tesistance, high; resists corrosion caused by 
alkalies and weak acids; heat resistant to 
150-190 F; flexural str, 8000-19,000 psi 
(ASTM D _ 650-42T); dielectric str, 3500 
volts per mil (0.005-in. thick); ts 5000-9000 
Psi; comp str, 11,500-15,000 psi; moisture 
absorption, low; produced in color; sp gr, 
1.054-1.056 (unpigmented) ; transparent, 
translucent and opaque. For use as knobs, 
dials, controls, wheels, electrical insulation, 
Shields, etc. 


CHEMALLOY (Cast stainless steel) —Electro-Al- 
ave Div., American Brake Shoe Co., Elyria, 


austenitic and 
in sand cast- 


F, A and H series: Ferritic, 
Nickel-base alloys furnished 
ings to specifications. 


CHEMALLOY N SERIES (High-alloy cast iron) 
—Electro-Alloys Div., American Brake Shoe 
Co., Elyria, O. 


Furnished in form of sand castings to speci- 


fication. Sp er, 7.3-7.4; machinabiilty, 
800d; weldability, fair; max cont’ serv 
temp, 1500 F; abrasion resistance, high. 


os good corrosion resistance; is anti-gall- 
ng. 


CHEMIGUM (Synthetic rubber)—Goodyear Tire 
& Rubber Co., Akron 16, O. 


Butadiene acrylonitrile, synthetic rubber; 
thermoplastic; for molding and extruding 
into parts. Abrasion resistance, high; re- 


Sists corrosion caused by acids, alkalies and 
oils. Good low-temperature flexibility; ts, 
3500 psi; moisture absorption, low; non- 
Staining. For gaskets, seals, vibration 
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dampeners, hose, tubing and general rub- 


ber compounding. 


CHLORIMET No. 3 (Ni-Cr-Mo cast alloys)—The 
Duriron Co., Inc., Dayton 1, O. 


Ni 60, Mo 18, Cr 18, Fe 3, C 0.07. Fur- 
nished in sand castings to suit specifica- 
tions. Ts, 75,000 psi; ys, 50,000 psi; elong 
in 2 in., 10%; Bhn, 225; nonmagnetic; weld- 
ability, good; resists most acids, particular- 
ly under oxidizing conditions. 


No. 2 (Ni-Mo cast alloy)—Ni 62, Mo 32, Fe 
3, C 0.10. Furnished as sand castings to 
specifications; ts, 80,000 psi; ys, 55,000 
psi; elong in 2 in., 5%; Bhn, 250; non- 
magnetic; weldability, good; resists hydro- 
chloric acid at all concentrations and tem- 
peratures, hot sulfuric acid under reducing 
conditions, and wet hydrogen chloride gas. 


CHROMALOID (Chromium bonded to _ nickel- 
bonded zinc) — American Nickeloid Co., 
Peru, Il. 


Chromium serves as rustproof, flexible and 
inexpensive white metal base. Available in 
variety of brilliant finishes and patterns, as 
sheets, flat strips and coiled strip for con- 
tinuous feed automatic presses. Can be sup- 
plied with quickly removable, gum-adhered 
paper covering, permitting drawing and 
forming without marring pre-finish. 


CHROMAX (Nickel-chromium steel) — Driver- 


Harris Co., Harrison, N. J. 


A heat-resisting alloy used for carburizing 
containers or furnace parts; Ni 35, Cr 19, 
and balance Fe. 


and nickel-chrome 
Detroit 8. 


CHROMEL (Nickel base 
steels)—-Hoskins Mfg. Co., 


Alloy 502: Ni 35, Cr 18%, balance mainly 
Fe; supplied as castings, or as rod, bars, 
and strips. For general heat-resistant appli- 
cations and for mechanical and load-carry- 
ing members. 


Alloy 651: Pure nickel having 994-% nickel; 


furnished in ribbon strips and wire, for 
machining, stamping, drawing, bending and 
forming. In untreated state: Ts, 60,000 


psi; sp gr, 8.86; magnetic; weldability, fair. 


Alloy 667: Nickel alloy of Mn 4, Si 1, Ni 
balance. Furnished in ribbon strip and 
wire, for machining, stamping, drawing, 


bending and forming, resistance welding and 
brazing. In untreated state: Ts, 75,000 psi; 
sp er, 8.40; magnetic; resists corrosion 
caused by automotive combustion gases. 
Used for spark plugs and electrode wire. 


Alloy 670: Cr 25, Ni 12, balance mainly Fe; 
supplied as castings or as rod, bars and 
strips. For high-temperature applications 
where sulphur corrosion must be withstood. 


Grade A:, Ni 80, Cr 20; supplied as castings 
or as rod, bars, wire and strip. Used for 
electric heating elements to 2100 F. 


Grade C: Ni 60, Cr 16, balance mainly Fe. 
Used for electric heating elements to 1800 
F; also for rheostatic purposes; supplied as 
castings, or as rods, bars and strip. 


Grade D: Ni 35, Cr 18%, balance mainly Fe. 
Used for heating elements to 1600 F; avail- 
able cast, or as wire, rod and strip, and 
welding wire. For mechanical purposes 
where heat resistance or load-carrying abil- 
ity while hot are of importance. 


CHROME-VANADIUM (Alloy tool steel) — 
Vanadium-Alloys Steel Co., Anchor Drawn 
Steel Co., Colonial Steel Div., Latrobe, Pa. 


Pa. 


Available in Types D, G, H, K, N and BB, 
with analyses of C 0.50-1.00, Si 0.25, Mn 
0.30, Cr 0.80-1.20 and V 0.20. Furnished 
in rough bars or billets, finished rods or 
bars, wire, sheet, plate, forgings and drill 
rod; for precision casting, machining, hot 
and cold working, stamping, drawing and 
brazing. Water or oil-quench, depending 
upon carbon content, 1425-1550 F; temper 
300-1300 F. Hardness, rockwell C, 55-67 
max, depending on carbon content. Mag- 
netic; weldability, fair; max cont serv 
temp, 300-500 F. For bearings and high 
grade machine parts. 


CIBANITE (Plastics molding powder)—Ciba Co. 
Inc., New York 14. 


Aniline formaldehyde resin, thermoplastic, fur- 
nished in powder form for molding. Abra- 
sion-resistant; resists corrosion caused by 
alkalies; heat-resistant up to 247 F; flexi- 
bility, low; dielectric strength, 400-600 volts 
per mil; ts, 8200 psi; comp str, 24,000 psi; 
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moisture absorption, 0.01-0.08 per cent; 
available in natural brown color; impact 
str, 0.30 ft lb; sp gr, 1.22-1.25; translucent; 
machinability, good. For use where good 
strength with electrical properties are re- 
quired, such as for stator insulation, tube 
bases, coil forms, terminal boards, strips 
and blocks. 


(Chromium-nickel steel castings) — 
Harrison, N. 


CIMET 
Driver-Harris Co., 


Ni 10-12, Cr 26-28, and balance Fe. Castings 
for high-temperature furnace parts. 


(Stainless steel alloys) —- Lebanon 


Steel Foundry, Lebanon, Pa. 


A series of wear, corrosion and heat-resistant, 
and stainless steel alloys in casting form, 
used especially for chemical and general 
processing equipment. Properties of the 
various grades are as follows: (Composition 
gives essential elements other than iron) 


A; C 0.4; Mn 0.7; ts, 85,000 psi; bhn, 170; 
for steel castings. 


B; C 0.25, Si 0.40, Mn 0.65; ts, 65,000; bhn, 
135; for steel castings. 


No. 3; C 0.40, Cr 1.00, Mo 0.25, Mn 0.70; 
ts, 110,000 psi; bhn, 200-300; for straight- 
ening dies, cams, gears, hot pressing and 
light forging dies. 

No. 205A; C 0.3, Si 0.4, Mn 0.8, Ni 0.6, Cr 
0.6, Mo 0.20; ts, 85,000 psi; bhn, 185; 
for steel castings. 


No. 205B; C 0.30, Si 0.4, Mn 0.8, Ni 0.6, Cr 
0.6, Mo 0.2; ts, 105,000 psi; bhn, 225; for 
steel castings. 

No. 205C; C 0.30, Si 0.4, Mn 0.8, Ni 0.6, Cr 
0.6, Mo 0.2; ts, 120,000 psi; bhn, 260; for 
steel castings of high physical properties. 

No. 205 D; C 0.30, Si 0.4, Mn 0.8, Cr 0.6, Ni 
0.6, Mo 0.2; ts, 150,000 psi; bhn, 320; for 
castings of superior physical properties. 


No. 206: C 0.15. Mn 0.8. Cr 0.6, Ni 0.6, Mo 


0.2; for castings to be carburized. 

No. 7; C 0.07, Mn 0.25, Si 0.6; ts, 48,000 
psi; bhn, 120; for electrical parts. 

No. 8; C 0.15, Cr 2.75, Mo 0.4; ts, 85,000 
psi; bhn, 190; for temperatures up to 1000 
we 

No. 9; C 0.20, Mn 0.65, Mo 0.5; ts, 65,000 
psi; bhn, 135; for turbines, valves and 
fittings. 

No. 10; C 0.20, Cr 5.50, Mo 0.50; ts, 90,000 


psi; bhn, 200; for oil still parts. 
No. 11; C 0.25, Cr 19.0; ts, 100,000 psi; bhn, 


200; for valves and chemical apparatus. 
No. 12; C 0.10, Cr 12.0, Ni 0.50, ts, 110,000 
psi; bhn, 220; for chemical apparatus. 


No. 12M; C 0.10, Cr 13.0, Se 0.25; ts, 85,000 
psi; bhn, 170; for chemical apparatus. 


No. 13; C 0.25, Cr 13.0, Ni 0.50; ts 200,000 
psi; bhn, 500; for chemical apparatus and 
valve trim. 


No. 14; C 0.25, Cr 21.0, Cu 1.0, Ni 0.50; ts, 
90,000 psi; bhn, 200; for exhaust mani- 
folds, boiler tube hangers. 


No. 15; C 0.30, Cr 28.0, Ni 3.0; ts, 60,000 
psi; bhn, 190; for heat and corrosion resis- 
tant parts. 


No. 19; C 0.15, Ni 2.75; ts, 70,000 psi; bhn, 
150; for pumps and fittings for sub-zero 
service. 


No. 219; C 0.15, Mn 0.65, Ni 3.25, Mo 0.25; 
ts, 85,000 psi; bhn, 170; for castings for 
sub-zero service. 


No. 21; C 0.07 max, Cr 19.50, Ni 10.50, Cb 
0.80; ts, 80,000 psi; bhn, 145; for stainless 
and corrosion resistant parts and weldments. 


No. 22; C 0.07 max, Cr 19.50, Ni 9.0; ts, 
75,000 psi; bhn, 135; for corrosion-resistant 
chemical and extreme low temperature 
equipment. 


No. 22M; C 0.07 max, Cr 19.5, Ni 9.0, Se 
0.25; ts, 80,000 psi; bhn, 160; for free- 
machining stainless parts. 


No. 22XM; C 0.07 max, Cr 19.5, Ni 9.0, Mo 


2.5; ts, 82,000 psi; bhn, 170; for highly 
corrosion resistant parts. 
No. 30; C 0.20 max, Cr 24.5, Ni 13.5; ts, 


85,000 psi; bhn, 165; for heat and corro- 


sion resistant parts. 
No. 30XM; C 0.20 max, Cr 24.5, Ni 13.5, Mo 


3; ts, 85,000 psi; bhn, 170; for use as 
parts for paper mill equipment. 

No. 31; C 0.25, Ni 9.0, Cr 28.0; ts, 83,000 
psi; bhn, 170; for equipment to resist 
severe acids and acid fumes. 
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No. 32; C 0.50, Ni 35.0, Cr 15.0; ts, 70,000; 
bhn, 150; for heat resistant castings. 


No. 33; C 0.07, Cr 19.5, Ni 23.5, also molyb- 


denum, copper and silicon; ts, 72,000 psi; 
bhn, 150; for castings for sulphuric acid 
service. 


No. 34; C 0.07 max, Cr 20.0, Ni 30.0, also 
molybdenum, copper and silicon; ts, 72,000 
psi; bhn, 150; for parts resistant to H.SQ,. 


No. 41; C 0.50, Cr 17.0, Ni 66.5; ts, 75,000 
psi; bhn, 160; for heat resistant parts. 


No. 46; C 0.20, Cr 25.0, Ni 20.0; ts, 70,000 
psi; bhn, 130; for heat resistant parts. 


(Vinyl resin coating)—Cleveland 
Laboratories & Mfg. Co. Inc., Peapack, 
J. 


Vinyl resin applied to fabric and paper, also 
other synthetic rubbers and covers; both 
thermosetting and thermoplastic, in sheet 
and laminated form; for molding, sewing 
and cementing. Abrasion resistance, high 
(for fabric); resists corrosion caused by 
acids, alkalis, salts and gasoline; max cont 
serv temp 250 F; flexibility, high (or 
changed as desired); moisture absorption, 
may be varied as required; available in 
any color. For machine covers, diaphragms, 
Dellows, oil or grease retaining jackets, etc. 


(Spot welding electrodes)—Cleve- 
land Tungsten Inc., Cleveland. 


Copper-tungsten type electrodes for spot weld- 
ing. Available in four grades with high 
specific gravity. 


CT-A; predominantly tungsten; hardness of 
92-97 Rockwell B with an electrical conduc- 
tivity about 38 per cent that of pure copper. 
In addition to spot welding, it works well 
as crimper die insert for finish turning edge 
of steel jacket to form a seal for the 
porcelain stem in spark plugs. 


‘CT-65; conductivity and tungsten similar to 
that of CT-A grade; hardness of 84-91 
Rockwell B. For welding of thin stainless 
steel sheets, and in the upsetting of special 
steel which does not forge well, this grade 
supplies red hot surface which can with- 
stand high pressure of small bar during knob 
forming process. This grade holds original 
hardness especially well. 


‘CT-86; has a higher electrical conductivity 
than other grades with a Rockwell B hard- 
ness of 77-83. Suitable for welding non- 
ferrous metals and for applications where 
low pressures are sufficient. 


LN-14; silver-tungsten-base alloy for use in 
applications where it shows an advantage 
over copper, possibly having some connec- 
tion with the fact that silver oxide which 
might form on surface is a better electrical 
conductor than copper oxide. 


CLEVE-TUNG (Molybdenum)—Cleveland Tung- 


sten Inc., Cleveland. 


Mo 99.9 plus. Furnished in rough bars or 
billets, finished rods and bars, wire, sheet, 
plate, and powder metal. In cold-worked 
state; ts, from 50,000 to 250,000 psi; non- 
magnetic; weldability, fair; abrasion re- 
sistance, medium; max cont serv temp, 3000 
F (protected atmosphere). For various elec- 
tronic parts, etc. 


— Cleveland 
Tungsten Inc., Cleveland, O. 


Tungsten rough bars or billets, finished rods 
and bars, wire, sheet, plate, and powder 
metal. For power tube parts. Hardness, 
Rockwell ©, 40-80; sp gr, 19.3; non- 
magnetic; weldability, poor; resists acids 
and alkalies; max cont serv temp (protected 
atmosphere), 4500 F; abrasion resistance, 
high. 


CLIDERITE (Thermoplastic potting material)— 


Ernst Bischoff Co. Inc., Plastics Div., Ivory- 
ton, Conn. 


A waxy plastic material meltable at tempera- 
tures above 300 F. Available in Types 1 
and 2A. Sp gr (solid, 77F), 0.97; ts, 650- 
1050 psi; elong at breakpoint, 4-10%; re- 
sists dilute acids and alkalies in general. 
Resists concentrated alkalies and some con- 
centrated mineral acids. Readily attacked 
by concentrated organic acids and nitric 
acid. Used for sealing or insulating elec- 
trical connectors, rectifiers, batteries, etc. 
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Furnished in sheet and strip. 


COAST METALS (Hard-facing rods) — Coast 


Metals, Inc., Canton, Ohio. 


No. 101 (No. 1 gas); tough, file-hard. Good 
wear and abrasion resistance. High impact, 
nonmagnetic. Used on brick and clay ma- 
chinery, agriculture and agriculture process- 
ing equipment, steel mill applications (cold). 


No. 104 (No. 4 gas); dense rod, highly re- 
sistant to abrasion. Acetylene deposits on 
cylindrical sections without checks. Mag- 
netic. Rockwell C hardness, single layer, 
55-60. For shafting, centerless grinder rests, 
cams, gauge blocks. 


No. 112; hard, tough. Harder than No. 101. 
Rockwell C 52-57. Outstanding resistance 
to abrasion. Non-magnetic. For digger 
teeth, jaw crushers, bucket lips, cement mill 


machinery, hammer mills, excavating equip- 


ment, sand shot blast equipment. 


No 118 (No. 18 gas); high temperature prop- 
erties. Withstands constant and repeated 
loads at high temperature. Machinable with 
carbide tools. Slightly magnetic. For steam 
valves, hot dies, punches, pump sleeves, 
soaking pit tong bits. 


No. 107 (No. 7 gas); soft and tough. Non- 
magnetic. Limited use, including chip 
crusher hammers and certain other types 
of hammer mills. 


No. 108 (No. 8 gas); excellent welding prop- 


erties. Can be heat treated safely. Ma- 
chinable with carbide tools. Slightly mag- 
netic. For cold trimmers, stampings and 
punching. Paper, stripper and tin shredding 
knives. Flash trimmer knives. 


No. 109 (No. 9 gas); free from large carbides. 


Magnetic. Rockwell, single layer, 45-50. 
For hot piercing mill shoes and high speed 
or finishing steel mill guides. 


No. 110 (No. 10 gas); hard. Moderate high 


temperature properties. Nonmagnetic. Rock- 
well C, single layer, 48-56. Large steel 
mill guides, hot slag handling, coke plant 
equipment and stripper tong bits. 


No. 115 (No. 15 gas); hard, tough, excellent 


welding characteristics and high temperature 
properties. Rockwell C, single layer, 53-58. 
Slightly magnetic. For sprocket teeth on 
elevators operating at high temperature. 
Valve ends and cams; mixer rolls. 


No. 100X (No. X gas); forgeable, tough, mag- 


netic. Specially developed for hot shears. 


COHRLASTIC (Silicone elastomer on fiberglas)— 


The Connecticut Hard Rubber Co., 
Haven, Conn. 


New 


Abrasion re- 
sistance, medium: chemical resistance, good 
except for aromatics and concentrated acids 
and alkalies; max cont serv temp. —70 to 
300-500 F; flammable at 1000-1500 F; 
flexibility, high; dielectric str, 550-1100 
volts per mil; moisture absorption, low; 
available in white, opaque; shatterproof. 
For resilient gaskets and tapes when heat 
resistance and/or high dielectric strength 
over the entire temperature range are re- 
quired. 


COLMONOY (Hard facing welding rod)—Wall- 


Colmonoy Corp., Detroit 3. 


No. 1: Cr 7-11, B 1-2, Si 2-4 and Fe balance. 


Welding electrode with Rockwell C hardness 
of 58-62; sp gr, 7.70; weldability, fair. For 
hard-facing various parts of high manganese 
steel such as dipper teeth, scraper blades, 
etc., agricultural equipment. 


No. 4: Ni 75-85, Cr 8-14, B, Fe, Si and C 8 


max. Cast welding rod; hardness, Rock- 
well C, 35-40; sp gr, 8.22; nonmagnetic; 
weldability, good; resists corrosion caused 
by all alkalies and acids except hydro- 


chloric; max cont serv temp, 1500 F; 
abrasion resistance, medium. 
No. 5: Ni 71-81, Cr 10-17, B, Fe, Si and 


C 9 max. Cast welding rod; hardness, 
Rockwell C, 45-50; sp gr, 8.14; nonmag- 
netic; weldability, good; resists corrosion 
caused by all alkalies and acids except 
hydrochloric; max cont serv temp, 1500 F; 
abrasion resistance, high. For parts subject 
to wear and corrosion, but which must be 
hard-faced with a machinable alloy, such as 
sleeves, auto and diesel valves, steam 
valves, pump sleeves, pump plungers, etc. 


No. 6: Ni 71-81, Cr 10-17, and B, Fe, Si and 


C 9 max. Cast welding rod (powder metal 
or plastic rod). Hardness, Rockwell C, 56- 
62; sp gr, 7.80; nonmagnetic; weldability, 
excellent; resists corrosion caused by all 
alkalies and acids except hydrochloric; max 
cont serv temp, 1500 F; abrasion resist- 
ance, high. For shaft sleeves and plungers, 
steam valve trim, centers, centerless grinder 
rests, cams, gages, sprockets, seal rings, etc. 





No. WCR 100: Cr 13-19, B 2.75-4, w 17. 
and Fe balance. Furnished in finisheg 
or bars for gas welding. Hardness, Rog. 
well C, 65-68; sp gr, 8.40; nonmagnetiy. 
aie good; abrasion  resistanos 

gh. 


Sweat-on Paste: for gas welding and carbon 
arcing. Parts hard-faced with paste May bh 
heat-treated without harm to overlay, Hard. 
ness, Rockwell C, 68-72; sp gr, 3.30; abra. 
sion resistance, high. For tractor grousen 
and sprockets, coal chutes, fan blades, san 
scraper blades and other foundry equipmen 
subject to severe wear such as dipper teeth 
bucket lips, etc. 


COLONIAL (Alloy tool steels)—Vanadium-aj. 
loys Steel Co., Anchor Drawn Steel Co, 
Colonial Steel Div., Latrobe, Pa, é 


Two types, both available in rough bars o 
billets, finished rods or bars, wire, sheet 
plate, forgings and drill rods. : 


No. 14; C 1.00, Si 0.25, Mn 0.25. In heat. 
treated state: hardness, Rockwell C, 65-67: 
abrasion resistance, low. , 


No. 7; C 1.00, Si 0.25, Mn 0.25, and y 
0.20. In heat-treated state: Hardness, 
Rockwell C, 65-67; max cont serv temp, 
300-500 F; abrasion resistance, medium; 
good bearing qualities. 


COLONIAL (Ceramics)—The Colonial Insulator 
Co., Akron, O 


Ceramic base material for molding, casting, 
stamping and extruding. Has high abrasion 
resistance; resists corrosion caused by most 
acids and alkalies; max cont serv temp, 
750 F; moisture aicorption, low; available 
in colors, opaque; machinability, poor. For 
electrical control parts, thread guides, etc. 


COLORSTRIP (Colored strip steel)—-Acme Steel 
Co., Chicago 8, Ill. 


Strip steel, electro-galvanized or plain and 
coated on one or both sides with any 
specific color (coating may be either enamel 
or’ lacquer); furnished in coils and can 
be fabricated by rolling or stamping; cor- 
rosion-resistant; resists heat to 150 F; 
same tensile strength, elongation and hard- 
ness as standard strip steel with slight 
variations depending on temper and analysis 
of the base metal. 


COLUMBIA (High tensile steel)—Columbia Steel 





& Shafting Co., Pittsburgh 30. 


Furnished in bars. Tensile strength is high; 
bearing properties, good; material machines 
freely. 


COMMERCIAL (Steel castings) — Commercial 
Steel Casting Co., Marion, O 


Steel castings to special specifications and to 
ASTM, Army or Navy, American Bureau of 
Shipping and Maritime Commission Speci- 
fications. 


COMMONWEALTH (Steel castings) — General 
‘Steel Castings Corp., Granite City, Il. 


Produced to specifications of ASTM, AAR, 
Federal, Bureau of Shipping, Navy, etc. 
Also carbon low and medium alloy sted 
castings to proprietary specifications. For 
railroad devices, heavy industrial machinery, 
pumps, etc. 


COMPAC (Shellac-base plastics)—Poinsettia Co. 
Inc., Pitman, N. J. 


Thermoplastic; furnished in powder, granules 
and preforms for compression molding. 
Available in black, red, green, blue 
yellow. Moisture absorption, medium; is 
opaque; machinability, poor. Has excellent 
molding properties. 


COMPAR. (Thermoplastic elastomer)—Resistoflex 
Corp., Belleville, N. J. 


Compounded, modified polyvinyl alcohol base 
material; furnished in sheets, rods and tubes 
and hose. Solvent and abrasion resistance, 
high; heat resistant to 250 F; flexibility, 
high; ts, 2500-5200 psi; moisture absorption, 
medium; sp gr, 1.26; hardness, 65-100. For 
flexibile hose connections and assemblies for 
low and medium pressure hydraulic sy® 
tems, lubricating, refrigeration, air CoD 
ditioning and fuel systems. Gaskets, di- 
aphragms and molded parts. 


COMPO (Porous bronze)—Bound Brook Oil-Les 
Bearing Co., Bound Brook, N. J. 
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Rockwell H. For oil-less bearings in ma- 
chines. 

+ Oil-retaining 
= 89, Sn 9.75, graphite 1.25. 
in completed powder metal parts. 
nated with 27% of lubricant by volume. 
12,000 psi; hardness, 25-50 Rockwell H. 
For oil-less bearings in all types of ma- 
chines. 


Rg; Porous bronze bearings and washers con- 
taining higher percentage of graphite; Cu 
87, Sn 9.5, graphite 3.5. Porous structure 
contains to 15% oil developed particularly 
for antiscuffing under heavy vibrating static 
loads; also heavy oscillating loads. Ts, 
15,000 psi; comp str, 75,000 psi. 


F: Oil retaining porous bronze bearings; Cu 
95, Sn 9.5, graphite 5.5. Furnished in com- 
pleted powder metal parts. For seals, seal 
rings, seal thrust washers in pumps, com- 
pressors, etc. 


porous bronze bearings; 
Furnished 

Impreg- 
. 


CONDULOY (Beryllium copper)—The Brush 
Beryllium Co., Cleveland. 


Be 0.35, Ni 1.5, Cu balance, Furnished in form 
of rough bars or billets. Heat-treated: Ts, 
85-100,000 psi; ys, 70-80,000 psi; elong in 
2 in., 4-13%; hardness, 90-100 Rockwell B; 
nonmagnetic; weldability, fair; max cont 
serv temp, 700-800 F; resists corrosion 
about same as pure copper. For resistance 
welding electrodes, welding wheels, circuit 
breakers, etc., and brake drums. 


Beryllium Copper Alloy No. 6; Be 2.5, Ni 1.1, 

Cu balance. Furnished in form of rough 
bars or billets. Heat treated; Ts, 150-180,000 
psi; ys, 110-140,00 psi; elong in 2 in., 
1-3%; hardness, 38-44 Rockwell C; non- 
magnetic; weldability, fair; abrasion re- 
sistance, high; resists corrosion about same 
as pure copper; max cont serv temp, 400- 
500 F. For bearings, bushings, and high- 
strength, high-hardness parts in general. 


CONGO (High speed tool steel)—-Braeburn Alloy 
Steel Corp., Braeburn, Pa. 


Tool steel containing C 0.78, Cr 4.00, 
4.00, Mo 5.00, Co 12.00, 1.40. Fur- 
nished in rough bars or billets, finished rods 
or bars, and fabricated into parts by ma- 
chining. Recommended heat-treatment; 2180 
F, oil quench; 1050 F draw. Heat-treated, 
hardness, Rockwell C 64-66; has high abra- 
sion resistance. For various cutting and 


forming tools. 

CONPERNIK (Iron-nickel magnetic alloy)— 
Westinghouse Electric Corp., East Pitts- 
burgh, Pa. 


Ni 49.5, Fe 49.5 and Mn .01. Has constant 

Permeability over limited ranges of flux 
variations; available in punchings and fin- 
ished cores, continuous cold-rolled strip 
and hot-rolled sheets. Makes possible choke 
coils having a high ratio of inductive 
tesistance components. 


OONSERVO (Rubber) — Hewitt Rubber Div., 
Hewitt-Robins Inc., Buffalo 


Rubber for hose, belting and packing. Can 
be furnished extruded or for molding. Abra- 
sion resistance, high. For use wherever 
hose belting or packing are required. 


CONSOWELD (Thermosetting laminated plastics) 
—Consolidated Water Power & Paper Co., 
Wisconsin Rapids, Wis. 


Melamine formaldehyde and phenol formalde- 
hyde base; in laminated sheet form; max 
cont serv temp, 250 F; dielectric strength 
(volts per mil inst), 550 (% in. thick); ts, 
36,000 psi; produced in fawn, gray, blue, 
green, ivory, linen patterns, black. Moisture 

rption, low; sp gr, 1.35-1.40; opaque; 

machinability, good; bhn, 34; coefficient of 

expansion, 2.0 x 10-5 inch/inch/ 

degree C, Used for nameplates, die plates, 

gs, decorative covering for working 
areas on benches. 


CONTINENTAL (Alloy steels) — Continental 
Foundry & Machine Co.,-East Chicago, Ind. 


ro | 7 furnished in seven grades ranging from 


con- 
di- 





.20-0.80 carbon content; plain carbon 
steels, 


C-2; C-Mn-Ni-Mo cast steel for parts requir- 

special physical properties such as 
tractor frames, locomotive castings, power 
Shovel castings, locomotive crane castings, 
and other machinery parts. 
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C-3; C-Mn-Mo cast steel requiring special 
properties such as sprockets, spindles, gears, 
miscellaneous castings for power shovels, 
locomotive cranes, locomotive wheel cen- 
ters and crossheads, and other parts. 


C-4; C-Mn-Mo-V cast steel for pinions, axles 
and spindles, and other parts subject to 
severe service. 


C-5; C-Ni-Mo cast steel for forging machinery 
and hammer parts, rams and sow blocks. 


C-6; C-high Cr-Mo cast steel for special 
abrasive qualities suitable for various types 
mills, crushers, etc. 


C-7; C-Cr-Ni-Mo cast steel designed for ma- 
chinery or other parts subjected to severe 
wear, strength and impact service. 


C-10; C-Cr-Mo cast steel for forging dies, 
tools, etc. All of the above steels are 
heat-treated to give desired properties. 


*‘Chrome-Molybdenum’’; Cr-Mo alloyed steel 
rolling mill rolls for blooming, bar, billet, 
structural and merchant mills, also backing- 
up rolls for strip mills. 


‘*Heat-Treated Alloy’’; Cr-Ni-Mo rolling mill 
rolls for billet, blooming, merchant and bar 
mills. 


Special; Ni-Cr alloyed steel for rolling mill 
rolis for use in billet, bar, structural and 
merchant mills where resistance to wear is 
prime factor. 


COOPER ALLOYS (Metal alloy castings)—The 
Cooper Alloy Foundry Co., Hillside, N. J. 


Stainless steels, pure nickel and Monel cast- 
ings to specifications. Used primarily for 
combatting corrosion, heat and abrasion. 


COPEL (Electrical resistance alloy) — Hoskins 
Mfg. Co., Detroit 8. 


Used mostly for electrical resistance purposes, 
also for heating elements to 800 F. Tem- 
perature coefficient of resistance is prac- 
tically nil. 


COPPERWELD (Copper-covered steel)——-Copper- 
weld Steel Co., Glassport, Pa. 


Copper-covered steel in wire, strand, or rods, 
with copper exterior permanently welded 
(cast) to the steel core; resists rust and 
corrosion; provides adequate electrical con- 
ductivity for many electrical uses and rust- 
resisting high strength for many mechanical 
uses. 


CORDIERITE (Ceramics)—General Ceramics & 
Steatite Corp., Keasbey, N. J. 


Furnished in sheet, rods or tubes, and plates. 
Abrasion resistance, low; resists acids and 
weak alkalies, except hydrofluoric acid. Max 
cont serv temp, 2200 F; nonflammable; 
transverse str, 8500 psi; moisture absorption, 
iow; sp er, 2.38; available in light tan, 
opaque. For use where high heat shock re- 
sistant ceramic material is required. 


CORNING (Glasses) — Corning Glass Works, 
Corning, N. Y. 


In generai, glasses with coefficient of expan- 
sion above 50 x 10-7/°C. Blown, drawn, 
pressed products with wide range of chem- 
ical, physical, optical, electrical and me- 
chanical properties. 


CO-RO-LITE (Phenolic base resin)—Columbian 
Rope Co., Auburn, N. Y. 


Phenolic base resin material, furnished in 
sheet form for molding into parts, Abrasion 
resistance, high; heat resistant to 350 F; 
flexibility, medium; ts, 11,000 psi; inflam- 
mable; can be highly polished; opaque; 
can be produced in color. Used for cams, 
gears, bobbin heads, bearings, tension and 
compression members, etc. 


CR-39 (Thermosetting plastics)—-The Homalite 
Corp., Wilmington 166, Del. 


Furnished in sheet form. Abrasion resistance, 
very high; chemical resistance, excellent; 
max cont serv temp, over 300 F; is slow 
burning; has medium flexibility; dielectric 
str, 523 volts per mil, inst; ts, 6000 psi; 
comp str, 22,000 psi; flexural str, 8000- 
10,000 psi at 25 C; elongation and compres- 
sion set, low; moisture absorption, low; 
produced in clear sheet only; not shatter- 
proof; hardness, . Rockwell 100; coef 
of thermal expansion, low. Used for air- 
craft windows, bus and truck patels, etc. 
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CRASFLOY (Hard iron alloy) — Continental 
Foundry & Machine Co., East Chicago, Ind. 
and Pittsburgh, Pa. 


Hard alloy grain iron rolling mill rolls made 
in four grades: mild, medium, hard and 
super hard for rolling hot and cold strip, 
sheets and plate. 


CRESCENT (Solder)—Crescent Smelting Works, 
Inc., Brooklyn 6, N. Y. 


Furnished in bars, strips and wire for solder- 
ing lead, brass, copper, black and galvan- 
ized sheet metal and stainless steels. 


CROLITE (Steatite and other ceramics)—Henry 
L. Crowley & Co., West Orange, N. J. 


Steatite and other ceramics, suitable mainly as 


electrical insulation and particularly the 
critical insulation for high-frequency radio 
applications. 

CROMANSIL 


(Are welding electrode)—Metal & 
Thermit Corp., New York 5. 


For main drive shafts, automotive springs, jib 
crane parts, etc. Weld deposit: Ts, 77- 
114,000 psi; ys, 65-102,000 psi; elong in 
2 in., 14-26%. 


Type E-43; are welding electrode for alu- 
minum sheet, castings, shapes or extruded 
forms, Min ts, 14,000 psi; chemical an- 
alysis, Al 92.5-94, Si 4.5 to 6. 


Type FHP: For machine frames and bases, 
diesel exhaust manifolds, hoists and other 


heavy weldments. Weld deposit: Ts, 62- 
70,000 psi; ys, 52-58,000 psi; elong in 
2 in., 25-31%. 


CROMONITE (Hard iron alloy) — Continental 
Foundry & Machine Co., East Chicago, Ind. 
and Pittsburgh, Pa. 


Hard alloy chill roll made in four grades: Mild, 
medium, hard and super hard for hot and 
cold strip rolling. 


CROWLEY (Powder metal)—Henry L. Crowley 
& Co., West Orange, N. J. 


Powder metal in parts such as bearings, 
filters, formed pieces, etc. 


CUMBERLAND (Turned and ground mild steels) 
—Cumberland Steel Co., Curhberland, Md. 


Turned and ground steel rods made to AISI 
spec’s. C 1022, C 1040 and C 1141. For 
precision shafting, studs, tie rods, etc. 


CUNICO (Permanent-magnet alloy) — General 
—— Co., Chemical Dept., Pittsfield, 
ass. 


Alloy of copper, nickel and cobalt, made from 
rod, strip or wire stock, furnished in finished 
shapes, age-hardened. Malleable, ductile 
and machinable, permitting manufacture of 
small magnet screws and punching of in- 
tricate shapes. 


CUNIFE (Per t net copper-nickel-iron 
alloy) — General Electric Co., Chemical 
Dept., Pittsfield, Mass. 


Magnets made of wire stock in round, square 
or rectangular form. Wire can be flattened 
to make thin, narrow shapes. Wide variety 
of magnet designs can be obtained by form- 
ing, drawing, punching, or machining. 





CUPALOY (Copper-base alloy)—Westinghouse 
Electric Corp., East Pittsburgh, 


Copper-base alloy containing chromium and 
silver; thermal and electrical conductivity, 
80-85% of pure copper with tensile strengths 
of 40,000-50,000 psi for castings and 60,000- 
80,000 psi for wrought bar. Applications 
include spot-welding tips, seam-welding disks 
and parts requiring high conductivity with 
mechanical strength appreciably superior to 
copper. 


CUPRO-ARC (Welding electrodes)—Alloy Rods 
Co., York, Pa. 


Electrodes for welding brass, bronze and cop- 


CUPRODIE (Alloy steel)—A. Fink] & Sons Co., 


Chicago, Ill. 
A 0.50 carbon, Cr-Ni-Mo-Cu steel for die 
blotks, inserts, and bars; furnished heat- 


treated to various tempers, all commercially 
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machinable to 477 bhn. For drop hammer 
dies and inserts, also forging machine dies. 


CUPRON (Copper-nickel alloys) 
Driver Co., Newark, N. J. 


Cu 55, Ni 45; in rough bars or billets, finished 
rods or bars, wire and coiled strips. In 
untreated state, ts, 62,000 psi; elong. hard, 
2%; soft 40%; sp gr, 8.9; nonmagnetic; 
weldability, good; heat-resistant to 1500 F. 
For electrical uses. 


— Wilbur B. 


CUTRODE (Cutting electrode)—Eutectic Weld- 
ing Alloys Corp., New York 13. 


Furnished in coated rods for cutting all metals 
such as cast iron, stainless steels, alu- 
minum bronzes, etc., without the use of 
special equipment and. without oxygen. Used 
in ordinary electrode holder; also for use in 
underwater cutting. 


D 


DAIRYWHITE (Copper-nickel alloy) — Arthur 
Harris & Co., Chicago 7. 


Cu 67, Ni 23, balance zinc, 
For food machines, 


lead and tin. 
dairy machines, etc. 


DAREX (Sealing compound)—Dewey & Almy 
Chemical Co., @ambridge 40, Mass. 


Dispersions of rubber or synthetic resins which 
when deposited in a closure dry to form a 
gasket that becomes an integral part of the 
metal part. Supplied in fluid form; flowed 
into joint. Recommended for seals on all 
types of closures or for cushioning vibra- 
tion, 


DEFENDER (Babbitt) — Magnolia Metal Co., 
Elizabeth, N. J. 


Lead-base, less than 10% of tin; recommended 
for shock loads; bhn, 21.8. 


DENSEWOOD (Wood-base’ thermoplastic) — 
Densewood Corp., Elkhorn, Wis. 


A wood-base, thermoplastic material to be 
machined into parts. Abrasion resistance, 
medium; heat-resistant to 350 F; flexibility, 
low; ts, 18,000 psi; comp str, 14,400 psi; 
moisture absorption, low; noninflammable; 
sp gr, 1.15; opaque; can be highly polished. 
Used for pulleys, rollers, pushbuttons, etc. 


DENS-TECH 
Chicago 1. 


Thermosetting; furnished in sheet form for 
machining into parts; abrasion resistance, 
good; resists corrosion, repels termites; heat 
resistance, good; bonded at 350 F; flexi- 
bility, medium to low depending on thick- 
ness; tensile and compressive strengths, 
good to excellent depending on thickness; 
moisture resistance, excellent; machinability, 
good 


(Plywood)—-Technical Ply-Woods, 


e 
DEWARD (Oil-hardening tool steel)—Allegheny 
Ludlum Steel Corp., Brackenridge, Pa. 


A general-purpose oil-hardening tool steel. 
Suitable for intricaté machine parts subject 
to wear without much shock. Hardens with 
very little size change. Available in hot- 
rolled, annealed bar stock, forged disks and 
rings, cold drawn or ground bars. Wide 
range of sizes carried in warehouse stocks. 


DIAMITE (White iron castings) —- Weatherly 
Foundry & Mfg. Co., Weatherly, Pa. 


Low-silicon cast iron containing 414% nickel 
and 144% chromium. Furnished in the form 
of sand castings to specification; ts, 40,000 
psi; Bhn, 600-700; weldability, fair; abra- 
sion resistance, high. For sand pumps, ce- 
ment mill parts, grinding wheel molds and 
abrasion resistant castings. 


DIAMOND (Vulcanized fiber) — Continental- 
Diamond Fibre Co., Newark 23, Del. 


Cellulose hydrate material, furnished in lam- 
inated sheets, rods, tubes and formed parts. 
Abrasion resistance, high; gasoline, kerosene, 
oil, grease and alcohol resistant; max cont 
serv temp, 220 F; flexural str, 13,000 psi 
(ASTM D-229-42); dielectric str, 150 volts 
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per mil; ts, 8000 psi; comp str, 30,000 
psi; impact str, 5.5-8.0 ft-lb (Izod); pro- 
duced in gray, white, black and red; 


moisture absorption, medium; sp gr, 1.1-1.4; 
opaque; bhn 15. For electrical insulation, 
gaskets, water seals, bobbins, handles, hous- 
ings and gears. 


DIE-TECH (Plywood) — Technical Ply-Woods, 
Chicago 1. 


Thermosetting; furnished in sheet form for 
machining into parts; abrasion resistance, 
good; resists corrosion, repels termites; 
heat resistance good; bonded at 350 F; 
flexibility, medium to low depending on 
thickness; tensile and compressive strengths, 
good to excellent depending on thickness; 
moisture resistance depends on treatment; 
machinability, excellent. 


DIEWELD (Welding rod)—American Manganese 
Steel Div., American Brake Shoe Co., Chi- 
cago Heights, Ill. 


C-Cr-Mo: For hard facing only; bhn, 500-600; 
martensitic steel deposits, magnetic; high 
abrasion and impact resistance, air harden- 
ing, responds to heat treatment, can be 
forged. For production of composite dies, 
shear knives, milling cutters, reamers, 
simple dies and molds, etc. For reclamation 
of worn shear knives, punches, and molds; 
upset and drop forging dies and tools, For 
general hard facing. 


DILECTO (Glass fabric)—Continental-Diamond 
Fibre Co., Newark 23, Del. 


Phenol formaldehyde thermosetting material; 
furnished in sheets, rods and tubes for com- 
pression molding. Abrasion resistance, high; 
gasoline, kerosene, oil, grease, alcohol, acid 
and weak alkali-resistant. Max cont serv 
temp, 350 F; flexural str, 21,000 psi (ASTM 
D-229-42); dielectric str, 600 volts per mil; 
ts, 24,000 psi; comp str, 44,000 psi; impact 
str, 10.0 ft-lb (Izod); produced in natural 
color; moisture absorption, low; sp gr, 1.6; 
opaque. For electrical insulation. 


DILECTO (Thermosetting plastics)—Continental- 
Diamond Fibre Co., Newark, 23, Del. 


Phenolic base, thermosetting; furnished in 
sheets, rods and tubes for compression mold- 
ing; also available in post formed parts. 
Abrasion resistance, high; resistant to gaso- 
line, kerosene, oil, grease, alcohol, acids and 
weak alkalies. Max cont serv temp, 250 F; 
flexural str, 19,000 psi (ASTM D-229-42); 
dielectric str, 700 volts per mil; moisture 
absorption, low; ts, 12,000 psi; available 
in tan and black; impact str, 1.1 ft-lb 
(Izod); takes high polish. Used for cams, 


bushings, nameplates, baffle plates, thrust 
washers, valve seats, bobbins, pulleys and 
spacers, 

DM (Steel)—Timken Steel & Tube Div., The 


Timken Roller Bearing Co., Canton, Ohio. 


Carbon 0.15 max, Mn 0.3-0.6, Si 0.5-1, Cr 
1-1.5, Mo 0.45-0.65, P 0.03 max, S 0.03 
max; furnished in rough bars or billets, 
finished rods or bars and tubing; for hot 
forging, welding, turning, boring, etc., into 
parts. Resists heat to 1100 F; ts, 60,000 
psi min; medium ductility; fair weldability; 
and Bhn, annealed, 163 max. Used in oil 
refinery field. 


DM-45 (Alloy steel)—Timken Steel & Tube Div., 


The Timken Roller Bearing Co., Canton, 
Ohio. 
Carbon .4-.5, manganese .4-.7, silicon .5-.8, 


chromium 1-1.5, molybdenum .45-.65; fur- 
nished in rough bars or billets, and finished 
rods or bars; for hot forging, turning, bor- 
ing, etc., into parts. Resists heat to 1100 
deg F; ts, 150,000 psi, min, heat-treated; 
medium ductility; Bhn, untreated, 185; heat- 
treated, 411 max. For bolts, studs and 
other highly-stressed parts used at elevated 
temperatures. 


DODGE (Composition cork)—Dodge Cork Co. 
Inc., Lancaster, Pa. 


Furnished in sheet, strip, rods or tubes, plate 
and special shapes. Fabricated by die cut- 
ting, turning and sawing. Abrasion resist- 


ance, medium; noninflammable; flexibility, 
high; moisture absorption, medium; used 
for gaskets, washers, bumpers, vibration 


dampers, friction drives, inserts, plugs and 
floats. 


DODGE (Steel castings) 
Tacony, Philadelphia. 


Medium-Carbon Steel (SAE 1030) 


— Dodge Stee} Co, 


> furnishes 


in heat-treated sand castings. Ts 70, 00) 
psi; ys, 35,000 psi; elong in 2 in,’ 2%4'po 
cent; bhn, 143 min; magnetic; weldability 
good; abrasion resistance, y; 


medium; may 
cont serv temp, 850 F. For machine Parts 
subject to moderately high loads and impact: 
valves and fittings for steam, liquids ani 
various gases; structural members, ete, 


D-1 Manganese-Molybdenum Steel; furnishej 
in heat-treated sand castings. Ts, 80-179. 
000 psi; ys, 55-140,000 psi; elong in » 
in., 22-7.5 per cent; bhn, 163-360; mag 
netic; weldability, fair (good when pre 
heated); abrasion resistance, good (whe, 
fully hardened). For high-strength machin 
parts and those requiring wear resistancg 
and flame or induction hardening, ; 


D-12 Low Carbon-Nicke] Steel; furnished jp 
heat treated castings. Ts, 70,000 psi; ys 
40,000 psi; bhn, 143; magnetic; weldability, 
good; abrasion resistance, medium; excellen; 
low-temperature properties (15 ft-lb Charpy 
at 75 F). For structural and machine part; 
subject to impact load, at normal ani 
low temperatures, 


DOLER ALSILOY #1 (Aluminum die-casting aj. 
loy)—Doehler-Jarvis Corp., New York 16, 


Alloy contains 12% silicon. Ts, 40,000 psi; 
ys, 20,000 psi; elong in 2 in., 3%; Charpy 
impact, 3 ft-lb; Bhn, 75; sp gr, 2.66; non- 
magnetic; resists atmospheric corrosion; max 
cont serv temp, 500 F; abrasion resistance, 
low. For general industrial parts such as 
for household utilities industries, optical, 
electrical, food containers, business ma- 
chines, tools, etc. 


DOLER ALSILOY #9 
casting alloy)—-Doehler-Jarvis Corp., 
York 16. 


Alloy containing Cu 3.5, Si 9, balance, Al, Ts, 
40,000 psi; ys, 25,000 psi; elong in 2 in, 
2.5%; Charpy impact, 3 ft-lb; Bhn, 80; sp 
gr, 2.80; nonmagnetic; weldability, fair; 
resists atmospheric corrosion; max cont serv 
temp, 500 F; abrasion resistance, low. For 
electrical items, household utilities, food 
containers, 


(Aluminum-base  die- 
New 


DOLER ALSILOY #10 (Aluminum-base die- 
casting alloy) — Doehler-Jarvis Corp., New 


York 16. 

Alloy containing Si 10, Mg 0.5, balance Al. 
Ts, 45,000 psi; ys, 27,000 psi; elong in 2 
in., 4.5%; charpy impact, 5 ft-lb; Bhn, 75; 


sp gr, 2.66; nonmagnetic; weldability, fair; 
resists atmospheric corrosion; max cont 
serv temp, 500 F; abrasion resistance, low. 
For die-cast machine parts requiring good 
tensile strength, high corrosion resistance 
and good electrical properties. 


(Brass die castings)—Doehler 
New York 16. 


Brass die castings. Composition suited to meet 
varying conditions. Ts, to 100,000 psi, and 
Bhn, to 180; excellent corrosion resisting 
properties. 


DOLER-BRASS 
Jarvis Corp., 


DOLER-MAG (Magnesium-base die castings)— 
Doehler Jarvis Corp., New York 16. 


Die castings to specification which are one- 
third lighter than aluminum, 


DOLER-ZINK (Zinc-base die castings)—Doebler 
Jarvis Corp., New York 16. 


Zinc base die castings of maximum tensile and 
impact strength. 


DO-LITE (Aluminum-base die castings)—Doebler 
Jarvis Corp., New York 16. 


Composition suited to meet stringent require- 
ments such as high tensile strength, impact 


strength, hardness, corrosion resistance, 
thermal conductivity and electrical conduc- 
tivity. 


DOW CORNING (Silicone fluids and greases)— 
Dow Corning Corp., Midland, Mich. 


DC 702 and DC 703 (Silicone fiuid); boiling 
point 750 to 840 F; flash point, 390 4 
490 F; moisture absorption, low; sp &!; 1.0 
to 1.09; for high vacuum diffusion pump 
fluids, Stable to air and moisture at operat 
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ing temperatures of 175 to 225 C. Produce 
yacuums as high or higher than conven- 
tional organic pump fluid. 


pe 200 (Silicone fluid); is chemically inert; 
minimum flash point, 600 F; is water re- 
pellent; sp 8T, 0.76-0.97. Shows less change 
in viscosity with temperature than any other 
known fluid; low volatility, negligible vapor 

ure, high oxidation resistance. For 
damping, hydraulic, and instrument fluids, 
liquid dielectrics; mold release agents; 
waterproof treatments. 


pe 4 (Silicone compound); max cont serv 
temp, 390 F; flash point, over 400 F; di- 
electric strength (volts per mil inst), great- 
er than 500; water repellent; for waterproof 
seals and auxiliary dielectrics in high ten- 
sion ignition systems and in disconnectable 
junctions of high-frequency communications 
equipment. Also lubricates and protects rub- 
ber and synthetic insulation from electrical 
Jeakages due to moisture and from de- 
terioration due to thermal oxidation or 
corona cutting. 


pc 550 (Silicone lubricating oil): Fluid lubri- 
cant applied with an oil can or by dipping. 
Cont serv temp, from —40 to 500 F. Chem- 
ical resistance, good; flash point, 600 F; low 
moisture absorption; sp gr, 1.08; color, pale 
yellow ; transparent; coef of thermal expan- 
sion, 7.5 x 10-4 C. For high-temperature 
baths, oven machinery and timers. 


DC 710 (Silicone lubricating oil): Silicone fluid 
lubricant applied with oil can or ysed to im- 
pregnate porous bearings. Cont serv temp, 
from 10 to 500 F. Chemical resistance, 
good; sp gr, 1.10; low moisture absorption; 
transparent; excellent lubricant on light 
loads; coef of thermal expansion, 4.0 x 10-4 
Cc. For conveyors, oven timers, hydraulic 
fluid, etc. 


DC 44 (Silicone greases); cont serv temp, —40 

to 350 F; moisture absorption, low; worked 
penetrometer, 235-265. Are semi-inorganic 
oxidation resistant greases; do not form 
gums or sludges; low volatility; minimum 
bleeding. For packing permanently sealed 
antifriction bearings especially in motors. 
Lubrication of high speed antifriction bear- 
ings at elevated temperatures. 


DC 41 (Silicone greases); cont serv temp, 
—40 to 400 F (less than 4000 rpm); 
moisture absorption, low; worked penetrome- 
ter, 280-315; are semi-inorganic oxidation 
resistant greases, do not form gums or 
sludges, low volatility; minimum bleeding. 
For lubricating oven machinery, pumps 
handling hot salts and for low-speed equip- 
ment operating at high temperatures. 


DC 33 (Silicone greases); cont serv temp, 
—95 to 300 F; worked penetrometer, 280- 
315. These are semi-inorganic oxidation re- 
sistant greases, do not form gums or 
sludges; low volatility; minimum bleeding. 
For lubrication of antifriction bearings ex- 
posed to extremely low and high-tempera- 
ture operation at speeds up to 20,000 rpm. 


DC Valve Seal A (Silicone valve lubricant): 
Nonmelting grease, applied with grease gun 
to valve fittings. Chemical resistance, high; 
cont serv temp, —40 to 500 F; flash point, 
600 F; moisture absorption, low; translu- 
cent; noncorrosive. For pressure lubricated 
valves and flow meter bearings exposed to 
high temperatures and a wide variety of 
chemicals. 


DOW CORNING DC 993 and DC 996 (Electrical 


ee) —Dow Corning Corp., Midland, 
ich. 


For bonding, dipping and vacuum impregnat- 
ing. Abrasion resistance, medium; good re- 
sistance to dilute acids, concentrated hydro- 
chloric, dilute and concentrated alkalies, 
Mineral oi] and salt solutions. Max cont 
serv temp, 400 F; flexibility, high; dielectric 
Str, 2500-3000 volts per mil; moisture ab- 
sorption, low; available in brown; shatter- 
Proof; sp gr, 1.01-1.02; opaque. For im- 
Pregnating motors, transformer coils and 
— coils insulated with inorganic ma- 
erials. . 


DOW CORNING (Silicone resin)—Dow Corning 


Corp., Midland, Mich. 


DC 2103: For bonding rigid inorganic lamin- 
ates; furnished in fluid state. Abrasion re- 
sistance, medium; chemical resistance, ex- 
cellent; max cont serv temp, 400 F; slow 
burning; dielectric str, 250 volts per mil; 
are resistance, 260 sec; ts, 14-17,000 psi; 
comp str, 34-36,000 psi; transverse str, 9- 
11,000 psi (tensile crosswise); flexural str, 
20-30,000 psi; moisture absorption, low; 
Produced in straw color; opaque. Has high 
Tesistance to tracking. For electric panel 
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board, transformer tubes and_ electrical 
parts, 


DOWMETAL (Magnesium alloys) — The Dow 


Chemical Co., Midland, Mich. 


Magnesium alloy ingots, castings, wrought 


forms, rods, bars, sheets, shapes, extrusions, 
sand and die castings; also magnesium met- 
al ingots, and magnesium metal sticks, 
Available in various types: 


C; Al 9, Mn 0.1, Zn 2, remainder Mg; in 


ingots for sand castings, Ts, 40,000 psi; 
comp str, 60,000 psi; ys, 16,000 psi;. elong, 
10%; impact resistance, high; high elastic 
resilience; sp gr 1.82; nonmagnetic; resists 
corrosion caused by caustic chromic acid, 
hydrofluoric atmospheres, etc. Used for re- 
ciprocating parts and housings. 


FS-1; Al 3, Mn 0.3, Zn 1, remainder Mg; in 


rough bars or billets, finished rods or bars, 
tubing, sheets, coiled strips, plates; for ex- 
truding, rolling, drawing and pressing. Ts, 
40,000 psi; ys, 30,000 psi; comp str, 50,000 
psi; elong, 16%; endurance limit (completely 
reversed bending), 14,500 psi; sp gr 1.77; 
nonmagnetic; high elastic resiliency. Used 
for aircraft parts'and other applications re- 
quiring light weight. 


H; Al 6, Mn 0.2, Zn 3, remainder Mg; in 


ingots for sand casting. Ts, 40,000 psi; ys, 
14,000 psi; comp str, 46,000 psi; elong, 
12%; impact resistance, high; high elastic 


resilience; sp gr, 1.83; resists corrosion 


caused by caustic, chromic acid, hydro- 
fluoric atmospheres, etc. Used for aircraft 
parts and other applications requiring light 
weight. 


J-I; Al 6.5, Mn 0.2, Zn 1, remainder Mg; in 


rough bars or billets, finished rods or bars, 
tubing, for hot forging, extruding, rolling, 
drawing and pressing. Ts, 45,000 psi; ys, 
32,000 psi; comp str, 69,000 psi; elong, 
15%; endurance limit (completely reversed 
bending), 18,000 psi; sp gr, 1.8; non- 
magnetic; high elastic resilience. For struc- 
tural parts and fabricated housings. 


M; Mn 1.5, remainder Mg; in the same form 


as for sand castings, hot forging, rolling, 
drawing and pressing. In rolled state; ts, 
37,000 psi; ys, 29,000 psi; elong, 8%; 
impact resistance high; sp gr, 1.76; non- 
magnetic; weldability, good; heat-resistant 
to 400 F; high elastic resiliency. For parts 
requiring best combination of formability 
and weldability of magnesium alloys. 


O-1; Al 8.5, Mn 0.2, Zn 0.5, remainder Mg; 


in rough bars or billets, finished rods or 
bars and tubing; for hot forging and ex- 
truding. In heat treated state; ts, 50,000 
psi; comp str, 75,000 psi; elong, 5%; im- 
pact resistance, high; endurance limit (com- 
pletely reversed bending), 16,000 psi; sp 
gr, 1.8; nonmagnetic, high elastic resiliency. 
For structural parts requiring maximum 
strength. 


R; Al 9, Mn 0.2, Zn 0.6, remainder Mg; in 


ingots for die casting. Mechanical prop- 


.erties in untreated state; ts, 33,000 psi; ys, 


22,000 psi; elong, 3%; impact resistance, 
high; sp gr, 1.81; abrasion resistance, me- 
dium; nonmagnetic. For die cast housings 
and structural parts, 


DUC-TEN (Alloy steel castings)—Electric Steel 


Castings Co., Speedway, Indianapolis 24, 
Ind. 


Wide variety of alloy steel castings including 


castings produced to specifications of ASTM, 
AAR and SAE. 


DUFELT (Felt laminated with Neoprene)—The 


Felters Co., Boston. 


Available in any desired combination of thick- 


nesses or lamination arrangements. Corro- 
sion-resistant. Used for washers and strips 
for oil and grease retention where operating 
conditions are too severe for use of plain 
felt. Petroleum-resistant. 


DUOLITE (Laminated safety window glass)— 


Pittsburgh Plate Glass Co., Pittsburgh 19. 


Has Vinyl plastics binder; furnished in flat 


and bent sheets. Corrosion and abrasion re- 
sistance, high; heat resistant to 180 F; flexi- 
bility, low; moisture absorption, low; non- 
flammable; shatterproof; transparent; high- 
ly polished. For windows which need not 
be optically perfect. 


DUPLATE (Laminated safety plate glass) — 


Pittsburgh Plate Glass Co., Pittsburgh 19. 


Laminated plate glass and vinyl plastics bind- 
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er, furnished in flat and bent sheets. Cor- 
rosion and abrasion resistance high; heat- 
resistant to 180 F; flexibility, low; moisture 
absorption, low; noninflammable; shatter- 
resistant; transparent; highly polished, For 
shatter-resistant windows, including those 
of high optical quality. 


DURALON (Furane - base plastics) — United 


States Stoneware Co., Akron 9. 


Thermoplastic; for casting, machining, sur- 


face coating or laminating; abrasion resist- 
ance, high; resists corrosion caused by chem- 
ical or solvent action; heat-resistant to 400 
F; flexibility, medium; dielectric strength, 
over 5000 volts per mil; moisture absorp- 
tion, low; produced in black; shatterproof 
with certain fillers and in certain shapes; 
sp gr, 1.1; opaque; machinability, good; 
hardness, 110 Rockwell M (depending on 
cure); soluble in nothing after cure, except 
strong oxidizing acids. For light metal 
stamping dies, solvent proof coatings, cast 
electrical insulating parts, etc. 


DURALOY (Chromium steel)—-The Duraloy Co., 


Scottdale, Pa. 


Alloy CA; Cr 11-14, C 0.15 max, Furnished 


in sand castings, sheets, plate and centrifu- 
gally cast tubes. Fabricated by machin- 
ing and welding. Used for pump parts such 
as valves. 


Alloy CB; Cr 18-22, C 0.30 max. Furnished 


in sand castings, sheets, plate, and cen- 
trifugally cast tubing. Fabricated by ma- 
chining, bending and forming, arc welding 
and gas welding. Max cont serv temp, 1450 
F. Used for special valves, impellers, etc., 
for high temperature service in the chemi- 
cals and food processing industries. 


Alloy CC; Cr 26-30, Ni 4.00 max, C 0.50 


max. Furnished in sand castings, sheets, 
plate and centrifugally cast tubes. Fab- 
ricated by machining and welding. Max 
cont serv temp, 2100 F. Has high re- 
sistance to sulphur atmospheres. Used for 


high temperature applications. 
Alloys H and H2; Cr 17-28, high carbon. 


Furnished in sand castings. Max cont serv 
temp, 1450 F; abrasion resistance, high, 
Used for roll guides, crusher plates, glass 
molds and plungers, abrasive conveying 
systems. 


Alloy CE; Cr 17-21, Ni 9-13. Furnished in 


sand castings, sheet, bars, and centrifugally 
cast tubing. Ts, heat-treated, 75,000 psi; 
ys, 40,000 psi; elong in 2 in. 50%; weld- 
ability, good; max cont serv temp, 1550 F. 
Used for pump parts, pipe and fittings, auto- 
claves and digesters, textile specialties, mix- 
ing kettles. 


Alloy HH; Cr 23-28, Ni 9-13. Furnished in 


finished rods or bars, sand castings, sheet, 
plate, centrifugally cast tubing. Fabricated 
by machining, bending and forming, are and 
gas welding. Ts, 70,000 psi; ys, 45,000 psi; 
elong in 2 in., 15%; max cont serv temp, 
2100 F. Used for furnace parts, salt pots, 
trays for heat-treating, belt conveyors, oil 
still parts, radiant burner tubes. 


Alloy HT; Cr 13-17, Ni 34-37. Furnished in 


finished rods or bars, tubing, sand castings, 
sheet, plate, and centrifugally cast tubing. 
Fabricated by machining, bending and form- 
ing, arc and gas welding. Ts, 60,000 psi; 
ys, 35,000 psi; elong in 2 in., 5%; max 
cont serv temp, 2100 F. Used for retorts, 
trays, carburizing equipment, furnace parts, 
radiant burner assemblies. 


Alloy HW; Cr 15-19, Ni 64-68. Furnished in 


sand castings and centrifugally cast tubing. 
Used for retorts, muffles, carburizing trays 
and fixtures, cyanide pots, etc. 


DURAMAL (Pearlitic malleable iron)—Webster 


Mfg. Inc., Tiffin, O. 


Furnished in the form of sand castings to 


specification; ts, 70,000 psi; ys, 50,000 psi; 
elong in 2 in., 10%; Bhn, 180; weldability, 
fair; abrasion resistance, medium, For high 
strength conveyor chain, abrasion resistant 
conveyor buckets, high strength agricultural 
castings, etc. 


DURASHIELD (Cellulose acetate plastics )—Plas- 


tic Fabricators Inc., San Francisco 11. 


Thermoplastics; can be fabricated to any size, 


shape, thickness or color; can be die cut 
r»d punched, Abrasion resistance, low; re- 
sists corrosion caused by salt spray and 
moisture; heat-resistant to 170 F; flexibility, 
high; shatterproof; moisture absorption, 
low; transparent, translucent and opaque. 
For nameplates. 
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DURCO (Cast alloy steels)—Duriron Co., Inc., bined with corrosion resistance. EBROK (Bituminous plastics)—The Richardson tic 
ae, Se Duronze I; silicon bronze; Cu 97.6, Sn 1.4, Si iy SENS SUE, SE. sis 

Alloy steels (KA2S, KA2SMo, etc.); 18 Cr, 8 -1. Possesses excellent cold working prop- Acid-resisting bituminous plastics for SPecifi 
Ni, C max 0.07, and other standards as well erties; for making cold-headed bolts and requirements including such parts as battery es 
as special analyses preferred by users. For screws, average ts, 100,000 psi in rod, wire containers. nm 
pumps, valves, fittings, castings for corro- and sheet form. 19 
sive service, etc. ‘ in 

Duronze II; silicon bronze; Cu 97, Si 3. Hot- ECLIPSE (Seamless flexible metal hose)—M, 
rolled sheet for making range boilers, auto- Hose Dept., Bendix Aviation Corp. Teta : 
DUREX (Powder metals) — Moraine Products poor heaters, and es — by — boro, N. J. ’ er- 
electric-arc or oxyacetylene welding methods; ’ 
ar a oe oe Sa Sane cold-rolled strip used as a substitute for Bronze 85/15, or 3% silicon steel, 3% silicon = 

Products of powder metallurgy in iron, bronze phosphor bronze spring metal; rod and wire bronze, 1010 steel, Monel, stainless ste¢j ba 
and other metals; self-lubricating bearings used for making hot-headed bolts and screw and various other alloys. Tubing resists rel 
and various small parts for electric motors, products; supplied in sheet, rod, wire and corrosion caused by salt water, am. dr 
instruments, aircraft, appliances, automotive tube forms. anty steam, gases, etc. Has high due. (u 
= yd ee Duronze III; silicon aluminum bronze; Cu 91, = 

F Al 7, Si 2. Supplied in rod form only; ts, be 

from 85,000 to 100,000 psi; hot forgings, ECONOMO 17 (Carbon steel)—Wheelock, Love. fo 

DUREZ (Thermosetting phenolic plastics)—Dur- 90,000 psi free-machining for making screw joy & Co. Inc., Cambridge 39, Mass. chrc 
ez Plastics & Chemicals Inc., North Tona- machine parts, also for sucker rods for cor- Carb ste 
wanda, N. Y rosive oil wells; 10% lighter than brass; ex- arbon steel conforming to AISI C-1117; sti 

/ 7 cellent corrosion resistance. In ingot form special bar quality furnished in rough bars ch 

Molding powders; phenolic base, thermosetting; may be used for making sand castings with or billets and finished rods or bars, Ma- 00 
for molding into parts; corrosion-resistant; ts about 70,000 psi. Used for compression chinability, good; weldability, good. For 18 
highly polished; low moisture absorption; fittings for oil and gas lines in airplane con- shafts, spindles, gears, etc. ~d 
heat ae oe hi ® ts, Fi cstherwan struction, small gears, screws, pinions, oil an 
psi; available in colors; shock and abrasion burner nozzles, nuts, valves and valve stems, " 
resistant. Used for housings, handles, and bonnets, etc, ECONOMY HARDFACE (Welding rod)—Ameri. B Medi 
bases, knobs, electrical parts, small gears, can Manganese Steel Div., American Brake Al 
frames, hoods, etc. Duronze IV; Cu 95, Al 5, plus Arsenic, conten Shoe Co., Chicago Heights, Ill. fir 

n ondenser tubes for resisting corrosion ‘ Ne 

Liquid resin (No. 7421A); cast at room tem- | alg sea water mixed with fresh C-Cr-Mo: For hard facing only; bhn, 450-500; to 
peratures; compressive str, 15,000-20,000 water and acid wastes, sewage, etc., often —. steel deposits, nonmagnetic, de 
psi; impact str, .11-.15 ft lb (Izod); flexural found in harbors. Also for hot brine solu- ma Np een ; high a and severe im- 00 
str, 7000-9000 psi; thermosetting; can be tions in salt refining. a o. tan” our be Ay oe treatment; 10 
set by baking at temperatures above 100 F. ©, sorged. For hard facing quarrying, we 

Duronze V; silicon bronze; Cu 98, Si 2. Wire excavating, mining, construction, and steel ac 
for making difficult cold-headed parts, mill wearing parts. 
DURICHLOR (Alloy cast steel)—Duriron Co., screws, bolts, rod, “—e Mg ¥ —"y eA 
rrosion resistance; ts, abou A psi. 

wa rteschpendag Saceneneneiiiel for cold-headed bolts and out- EEL-SLIP (Composite material)—Johns-Man- Ne 
a ge En ye “— Mn 1, pene of P a door use. Also tubing for hydraulic lines on ville, New York 16. - 

; ance Fe. r pumps, valves, pipe, ? 
castings for corrosive service, especially for a. Stee Gon nn ps 
hydrochloric acid and chloride solutions. flammable. Used for bearings, suction as > 
covers, etc. ° t! 
DUTCH BOY (Babbitt metal) — National Lead 3 
DURIMET 20 (Alloy cast steels)—Duriron Co., Co., New York 6. Pent 
oe See Analysis of material varies according to the EIS = ine steel)—Heppenstall Co., Pitts- ap 

20; Ni 29, Cr 19, Si 1, Cu 3, Mo 2, C 0.07 bearing application. — - 
max, balance Fe. For pumps, valves and Chrome steel; C 0.85, Cr 12, Furnished for in 
—— for corrosive ppt Me agguan hot, hot forging into parts. ba for shear blades ek 
weak sulphuric acid, Available in wrought = 7 for shearing medium heavy material. 
forms from Carpenter Steel Co. as Carpen- ee ad an en ee oe. = 
ter Stainless 20. Also licensed to other —— eae’ 
foundries, known as Misco 20, Utiloy 20, Alloy steel furnished in sheets, strips, and yg 57 (Nickel-chrome-molybdenum steel)—Hep- Cold 
etc, plates, for stamping, welding, cold and hot penstall Co., Pittsburgh. an 

forming, etc.; abrasion resistance, medium; ail 
ts, 65-80,000 psi; ductility, high; welda- C 0.6. For insert and hot die steel service. dr 
DURIRON (Alloy cast steel)—Duriron Co., Inc., bility, good; fatigue and impact values, 11 
Dayton, O., and licensees, high. For structures requiring high strength. seinen em , . : . 
- ermoplastic plastics) — 8. 

Si 14.50, C 0.8, Mn 0.6, S and P traces, bal- Buchsbaum & Co., Chicago 16. Re 
ance Fe. For pumps, valves, exhaust fans, ter 
mixing nozzles and castings for handling Vinylidene chloride copolymers and_ vinyl 3 
acids and other corrosive liquids and gases. E chloride acetate copolymers, thermoplastic; stra 

: furnished in sheets and rolls or film, and in 

sunern © a m extruded rods or shapes; also for compres- - 
(Cast st —Hanfor oundry Co., sion molding and extruding into parts. 

San Bernardino, Calif. E-1 to E-15 (Powder metal)—Powdered Metal Chemically resistant to almost all solvents. in 

Products Corp. of America, Franklin Park, Has high dielectric str; available in all dr 

_— = a oom. gp Ao = Ill. colors; moisture absorption, low. For dia- y 
A woe state: Ts, “180,000 bn ag Pressed and sintered parts of powder metal phragms, valve seats or protective covers. o 
000 psi; elong in 2 in., 5%; Bhn, 400-425; having high iron content. + nega ag ter 
abrasion resistance, high; wear resistance, high Q and permeability values an bene sertal ed 
excellent. For ball and rod mill liners, ce- suitable for high and low frequency coils, ELASTO-RIB (Vibration dampening material) ch 
ment mixers, etc. ‘ permeability tuning, transformers, etc. = Korfund Co. Inc., Long Island City 1, ee 

Vibration controlling material generally placed 
DURITE (Thermosetting plastics)—The Borden E-10 (Powder Fen ge mt od — . under machine footings. Consists of a layel § pppoe 
Co., Chemical Division, Philadelphia 24, Pa. Ce See ter of cork between two layers of deep-grooved, Bin, 
Pressed and sintered parts of 99% pure iron high-grade rubber. Is 1-in. thick and_avail- To 

Phenol formaldehyde and phenol furfural ther- metal powder. Ts, 30,000 psi; machinability, able in pads of any area required. Recom- 
mosetting plastics in powder form for com- good. Has high electrical properties; used for mended loading range is between a minl- § Furn 
pression and transfer molding. Abrasion re- electrical pole pieces and armatures. mum of 1000 and a maximum of 2500 sis 
sistance, medium; offers good resistance to pounds per square foot. as 
weak ~— and — max cont serv = 
temp, -450 F; flexural str (ASTM) D 
48-43T, 8-11,000 psi; dielectric str (volts per EASY-FLO (Welding rods)—Handy & Harman, re nite for 

New York 7. ELASTRON (Flexible plastics)—Industrial Sy ott 
mil, inst.) 175-460; ts 5000-7500 psi; comp thetics Corp., Garwood, N. J. 
str, 15-35,000 psi; produced in black and Brazing alloy; flows at 1175 F; Ag 50, Cu “ ‘ 
brown; moisture absorption, low; sp gr, 15.5, Zn 16.5, Cd 18. Resists corrosion Polyvinyl family; furnished glossy to smooth 
1.32-1.95; opaque; machinability, fair; for due to silver content; sp gr, 9.49. For dull finishes for stamping, embossing and § myc, 
ignition parts, automotive parts, housings, brazing ferrous and nonferrous metals, par- printing; available in variety of colors, Me 
fuse blocks, handwheels, pulleys, handles, ticularly dissimilar metals and Monel metal, transparent, translucent or opaque; excep N. 
etc. stainless steel and other copper-nickel and tionally tough; flexible; light in weight; 
chrome-nickel alloys. Has many electrical noninflammable; inert to aicohol or oll A cc 
uses. ——— salt water proof. For nee ele 
ndus 
DURODI (Alloy steel)—A. Finkl & Sons Co., No. 3; for fabrication of large copper piping, wa and other 
Chicago 14, Ill. etc. LEC? 

A 0.50 carbon, Cr-Ni-Mo alloy steel furnished No. 35; Ag 35, Cu 26, Zn 21, Cd 18. Fur- o 
in inserts, bars and shaped pieces; heat- nished in coiled strip, wire and sheet. Sp ELASTUF (Alloy steels)—Horace T. Potts ©. Cle 
— — —— pe ay gr, 9.06, nonmagnetic. For ferrous, non- Philadelphia 34. In gi 
machinabile; aiso annea or ening in ferrous and dissimilar metal which can be 
oil or in air blast. For forging machine heated to the flowing temperature of 1295 F. Type A-8; heat-treated and stress rellowl 3 y 
dies, inserts and mandrels and forging dies. Starts to melt at 1125 F. amounts of nickel and molybdenum; hot the 

No. 45; Ag bes — 15, ~ 16, ~ as Fur- rolled. Further heat 4g ew : ba, a 
ALLO - copper nished in coi strip, re and sheet for ing not recommended. Ts (up to ' 
DON renee) —Bridgepert Brass Co., iciseon brazing. In cold-worked state: Sp gr, 9.34; 125-145,000 psi; ys, 115-135,000 psi; = sta 
Conn. nonmagnetic. Used to join metals that can in 2 in., 10-17%; reduction of area, 38-50%. 316 
be heated to 1145 F. Joins ferrous, nonfer- Heat-treated alloy steel with high Ser 

High Cu-Si bronzes alloyed with elements such rous and dissimilar metals. Flows fast and properties in machinable conditions; uniform dut 

as Sn, Al, etc, Possess high strength com- spreads rapidly. hardness and strength throughout cross-se oth 
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: d wear re- properties, characteristics and applications ELVANOL (Polyvinyl alcohol plastic)—E. I. du 
dson tions of all sizes; —— for stainless steels see ‘‘Stainless Steels’’ Pont de Nemours & Co., Inc., Arlington, 
sistance. od <a —" listing at end of this section. N. J. 
ms t-treated and stress relieved. : 
ecific “44”; hea Polyvinyl alcohol, thermoplastic; in powder 
tery jal gaslyste —— es Ts. form for molding and solvent-resistant rub- 
yo TO0 pal ys 175-200,000 psi; elong ELEMITE (Ceramics)—The Louthan Mfg. Co., ber substitutes, textile sizings, paper coat- 
190-220, 10-17%: reduction of area, 38-50%. East Liverpool, O. ings, and adhesives. Highly flexible; dielec- 
in 2 ney at 42-26 Rockwell C. Has high tric str, low; heat-resistant to 200 F; takes 
Metal Machinable at i hinable condition Five types of Cordierite refractory, two types color; shatterproof; sp gr, 1.21-1.31 (pow- 
eter. tensile properties in mac ‘ of vitrified porcelain, three types of -——~ der); translucent; resistant to organic sol- 
teel; hot-rolled; C 0.18-0.23 (an and five types of porous refractories. Fur- vents. Used for oil-resistant gaskets, tubes, 
4 ghee soft steel); furnished in nished in rods or tubes and special shapes. rollers, etc., as well as protective coatings 
iteon improve arburize 1650-1700 F, cool in box, Refractories offer low thermal expansion, on metal parts. 
steel “t to 1400-1450 F, quench in water, high resistance to heat shock, have ex- 
—_ ooh 250-500 F. In ‘untreated state: Ts, cellent electrical properties. Steatite offers 
am- aah °. in.), 60-70,000 psi; ys, 35-45,000 low loss, high mechanical strength, close ELVERITE (Special cast iron)—The Babcock & 
sad - ene in 2 in... 25-35%; reduction of tolerances. Porcelains offer high dielectric “™ Wilcox Co., New York 6, N. Y 
al 50-60%; weldability, good. Recom- strength. = ee 
nded for all soft steel uses; excelleu: for Sand cast and chill cast plain and alloyed 
‘erging welding, bending. wear iron. For tube mill liners, roll heads, 
Love- fo! sae (heat tuneted?? heat-treated alloy jaw crushers and special applications. 
Ora gona iene properties, hgh impact OREN E, Brees oop Baas 
1117; strength and shock resistance, excellent creep ° 


EMPIRE (Sheet insulation)—Mica Insulator Co., 
Schenectady, N. Y. 


Varnished paper, Fiberglas and fabric, fur- 
nished in sheet form. Used for electrical 
insulation in armature, stator, field, trans- 
former and regulator coils, 


bars characteristics. Ts (up to 2 in.), 130-150, 

Ma- 000 nsi; ys. 110-125,000 psi; elong in 2 in., 

For 18-22%; reduction of area, 50-60%. For 
use as axles, neavy-duty, high-temperature 
and high-pressure bolts, etc. 


Strip and sheet in coils or lengths, various 
tempers, plain or tinned, 40 B&S (0.0031- 
in.) to bridge plates. 


Wire: Spring or other tempers, 
(0.0031-in.) to %-in, diam; 


40 Bé&S 
furnished in 





. i ; for coil wrap- 
meri- a: Precision Finish; analysis same as coils or straightened lengths. Also special- . : : : 
wed eo C-1040 and SAE 1040; furnished in purpose wire, such as tinned binding wire ping, high tension cable splices, slot cells, 
finished bars (turned, ground and polished). for armatures, etc. phase insulation, etc. 
1650-1700 F, cool in air, heat 
)-500; ee 1500 F, quench in water, draw to Rods: Complete range of sizes and alloys. 
netic, desired hardness. Ts (up to 2 in.). 90-105,- oe to 4%-in. diam.; hex., % to 25/16- ENDURO (Stainless steels)—Alloy Steel Div., 
e im- 000 psi; ys, 75-90,000 psi; elong in 2 in., a 4 ne ty Ky to ka nw Also in many Republic Steel Corp., Massillon, 0. 
ment; 10-20%; reduction of jarea 35-50%; good ectangular and special shapes. 
Standard stainless steels of AISI type. For 
— weldability and we For og oe Rope: Wire, 7-wire strand; 6 x 7; 6 x 19; data on types, properties, characteristics 
— accuracy to size and straightness is needed. and 6 x 42 construction; 1/32 to %-in. and applications see ‘‘Stainless Steels’’ list- 
Hot-Rolled; analysis same as AISI C 1045 and diam. ing at end of this section. 
SAE 1045; furnished in hot-rolled bars. Castings: Special all i 
-Man- Normalize at 1650-1700 F, cool in air, heat special fe 2m gy Me — poe 
to 1500-1550 F, quench in water, draw to able % to 10 in. OD. Standard cores, % ERAYDO Alloy (Strip and sheet zinc)—Illinois 
desired hardness. Ts (up to 2 in.), 80-95,000 to 7%-in. ID. Zinc Co., Chicago 32. 
ound; psi; ys, 45-60,000 psi; elong in 2 in., 15- ; 
nonin- 25%; reduction of area, 30-45%; good weld- 99% zinc, % to 1% copper, plus other minor 
n box ability and machinability, and high tensile ——- pm ged * — and coiled 
strength. ELKALOY -_ ip, Sheet and plate. In cold-worked state: 
_.. . Ee ee Ts, 28-54,000 psi; machinability, good; 
Penn; hot-rolled; approx 0.45 carbon, special Ps 4 — weldability, poor; max cont serv temp, 200 
Pitts- analysis. Normalize at 1650-1700 F, cool A work-hardened alloy of copper, not heat- F; sp gr, 7.14. Used for nameplates, guards, 
in air, heat to 1525-1550 F, quench in wa- treatable, for spot and seam welding alumi- housings and cases. 
ter, draw to desired hardness. Ts (up to 2 num and its alloys, unpickled hot-rolled 
Feud _ oe peg ee oe ee ar psi; steel, terne plate, galvanized iron and other 
long in n., -25%; reduction of area, materials. A direct substitute for copper, it 
30-45% ; weldability, good; machining qual- handles the same but is harder ana lasts —. 2 ee Se oe 
* 2, Pa. 
ities, good. longer. 
v : Wear-resisting alloy iron; for wearing plates, 
—Hep- Cold-Finished Penn; approx 0.45 carbon, special friction drums and other parts subject to 
analysis. Normalize at 1650-1700 F, cool in ; 
air, heat to 1525-1550 F, quench in water high stresses or wear. 
, , * ELKONITE (Electrical contact materials)—P. R. 
ervice. gly desired hardness. Ts (up to 2 in.), Mallory & Co., Inc., Indianapolis 
135,000 psi; ys, 100-115,000 psi; elong Ee ie F 
in 2 in., 12-22%; reduction of area, 35-50%; Three definite classes of materials. One group "RMAL Z-Metal (Pearlitic-malleable tron)—Erie 
er weidability, good; same quality as Hot- based on copper and such refractory metals Malleable Iron Co., Erie, Pa. 
with better machinability and higher as tungsten, molybdenum and their carbides idi ; . 
tensile properties in cold-drawn sizes (up to —combinations which produce material with 6 ee —~ 
vinyl 3 in. dia.). good electrical conductivity and great wear- strength, and po Sa yon) 8 SI itabie 
lastic; : resistant qualities, for use as welding elec- for h J ———- i 7 
and in § ‘Stainfree Penn Cold-Finished; approx 0.45 trodes and contactors in oil immersed cir- ae SERS SOREN 
carbon, special analysis. Furnished in fi- it break i 
npres- nished’ b: N cuit breakers, Certain of these grades are 
: onipenry ormalize at 1650-1700 F, cool heat treatable. The heat treatment improves . 
vats Ih TEED to decired hardness, Te (up tol in), “Teal Sd physical peopertion. "Minune 
% ody < he ore 3, a 
~ dia- 125-145,000 psi; ys, 110-120,000 psi; elong in Second group based on silver and refractory 
an 2 in., 10-20%; reduction of area, 30-45%; material such as tungsten, molybdenum, and For type, property and rpplication data, see 
weldability, good; specially processed to give their carbides, and has been developed pri- Stainless Steels’’ listing at end of this sec- 
tensile properties equal to many heat-treat- marily as a facing material for heavy-duty tion. 
, ed alloy steels. Free from warping in ma- electrical contacts and contactors for air 
terial chining. For lead and feed screws and mis- breakers. 
ity 1, eéllaneous machine parts. ESCO (Cast Steels)—Electric Steel Foundry Co., 
Third group comprises basically silver in which Portland 10, Oreg. 
placed is incorporated refractory material such as 
—— cadmium oxide or nickel. These materials Stainless, manganese, carbon and low alloy 
Bo ELECTRAPANE (Glass with electrical conduc- are used as heavy contacts, particularly for steel castings to all commercial analyses. 
avail- ing film)—Libbey-Owens-Ford Glass Co., aircraft, relays, and contact facings and 
eco edo, 0. main contacts on heavy-duty breakers: = ETHOCEL (Dow ethylcellulose plastics) — Th 
_ e 
mini Furnished in sheet and plate. Abrasion re- All three groups can be used in the form of Dow Chemical Co., Midland, Mich. 
: sistance, medium chemical resistance, same thin facings or as inserts with copper or c 
as regular glass; noninflammable; medium copper alloy backing materials, having high Plastic granules, thermoplastic; furnished in 
flexibility; is not shatterproof but stronger electrical conductivity coupled with high granular form for injection and extrusion 
than untempered glass; transparent. Used physical properties. molding; dielectric str, 1500 volts per mil 
1 Syn- for electrostatic dissipation, de-icing, and on 0.0l1-in, thickness; ts, 7000-8500 psi; 
other uses subject to investigation. pr mg pet’ — P nae gy 
“ ; & mpact streng a tf) 
smooth ELKONIUM (Electrical contact materials)—P. temperature; low moisture absorption; good 
ig and R. Mallo & Co., Inc., Indianapolis. dimensional stability; available in color; sp 
S on HLECTROMET (Alloying elements) — Electro ad c r, 1.08-1.16; translucent, opaque. Used 
prs Metallurgical Sales Corp., New York 17, A series of electrical contact materials di- = ig dimensional stability and toughness 
veight: @ OY. veled te Se Ses ee ——_ are required. Also furnished in sheeting. 
= £ * {mplete line of ferro-alloys and alloying Goa aeons a> dees te cover a a 
ee eee eaelvens. range of applications and can be supplied yopeKa (Welding electrodes)—Welding Equip- 
in a wide variety of forms. 
ment & Supply Co., Detroit 7. 
MMOTRUNITE. (Electric bwmees A steel —_ Tool and die welding electrodes. Also alloy 
ts Co., Geveland 8, e Div., Republic Steel Corp., ELVACET (Polyvinyl acetate plastic)—E. I. du peg J . = ca for welding cast iron 
Pont de Nemours & Co., Inc., Arlington, ° 
_— In Stainless, carbon and various alloy steels. N. J. 
e, rectangular, oval, or other shapes, 
strolled in any size or gage where the periphery of Thermoplastic; supplied in solid beads of low, pyTECROD (Welding rod)—Eutectic Welding 
n; hot the shape is not less than 2-1/32 in. or more medium and high ae a 4 po By Alloys Corp., New York 13. 
than 16 in. Furnished in following analyses: casting, in solution nh me , 
2 in.) SAE 1010-1035, NE-8630, 4130 oan c~ and as water emulsion. Soluble in common Scientifically developed welding ee a 
, elong Stainless steels types 302, 302-B, 304, 309, organic solvents for use as adhesive, com- are used with special fluxes and utilize the 
8-50%. 317, 321, 347 and 446. Used for patible with resins, cellulose derivatives and principle of surface alloying at low heats. 
—_ mechanical, structural, aircraft, con- chlorinated rubber. Used as adhesive, bind- These welding rods can be applied with | 
i duit, boiler, condenser, heat exchanger and ing agent, also as protective coating on ma- oxyacetylene torch, oxyhydrogen torch, an 
89-8 other pressure applications. For data on chine parts. induction and furnace heating. 
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EUTECHROM (Welding rod)—Eutectic Welding 
Alloys Corp., New York 13. 


Also fluxes for building up new or worn sur- 
faces subject to abrasive wear, and/or to 
maintain hard and sharp cutting edges. The 
rods are available either bare or flux-coated 
for use with the oxyacetylene torch and me- 
tallic and carbon arc. 


EUTECTIC (Welding alloys)—Eutectic Welding 
Alloys Corp., New York 13. 


Welding alloys and special fluxes of a new 
type that bond to the parent metal below 
the melting point of the latter, forming ex- 
ceedingly strong bonds through surface al- 
loying at low heats. 


Scientifically developed welding rods which 
are used with special fluxes and utilize the 
principle of surface alloying at low heat. 
These welding rods can be applied with the 
oxyacetylene torch, metallic and carbon arc, 
and induction and furnace heating. 


EUTECTOFILM (Welding rod coating)—Eutec- 
tic Welding Alloys Corp., New York 13. 


A scientifically developed coating which is 
used on Eutectic low-temperature welding 
rods to enhance their welding properties 
and to assist in surface alloying at low heat. 


EUTECTRODE (Welding electrode) — Eutectic 
Welding Alloys Corp., New York 13. 


Scientifically developed electrodes which utilize 
the principle of surface alloying. These spe- 
cial flux-coated electrodes are for use with 
the metallic are process. 


EVANSTEEL (Alloy steel casting) — Chicago 
Steel Foundry Co., Chicago 32. 


Ni 1-1.5, Cr 0.65-1, C varies from 0.3-0.5, 
sometimes carries additions of V or Mo, For 
castings such as passenger car knuckles, 
tooth bases, sprockets, gears, high pressure 
valves, etc. In general, for parts requiring 
high tensile strength plus good shock and 
abrasion resistance. 


EVERDUR (High copper alloys) — American 
Brass Co., Waterbury, Conn. 

Alloy No. 1010; Cu 95.8, Si 3.1, Mn 1.1. 

Uses include welded tanks and sewage 


disposal apparatus. 


Alloy No. 1012; Cu 95.6, Si 3.0, Mn 1.0, Pb 
0.40; made in rod only for automatic screw 
machine production. 


Alloy No. 1000; Cu 94.9, Si 4.0, Mn 1.1; made 
in notched ingots for remelting. 


Alloy No. 1014; Cu 91.0, Si 2.0, Al 7.0; made 
in rods only for automatic screw machine 
production and hot forging. 


Alloy No. 1015; Cu 98.25, Si 1.5, Mn 0.25; 
easily fabricated by all methods including 
welding. Used for tubes, bolts and screws. 


EXCELSIOR (Electrical resistance alloy)—Alloy 
Metal Wire Co., Inc., Prospect Park, Pa. 


Furnished in round and flat wire and rod. Ni 
45, Cu 55. Used for wire wound resistors, 
controllers, instruments and other equipment 
where exacting electrical resistance, good 
resistance to oxidation and ease of soldering 
are required. 


This company also handles nickel, Grades A, 
D and E Monel, ‘‘R’’ Monel, ‘‘K’’ Monel, 
**KR’”’ Monel, ‘‘Z’’ Nickel and Inconel. For 
property and application data on these, see 
listings under material name, 


EXPANDED METAL—Penn Metal Co. Inc., 


Boston 9. 


Expanded sheets of carbon steel, stainless 
steel, aluminum, copper Monel metal, etc., 
combining maximum strength with lightness. 
For machine guards, ventilation around 
motors, shelving, racks, drying trays, grat- 
ing, filters, etc. 


F 


F-10 to F-80 (Powder metal)—Powdered Metal 
Products Corp. of America, Franklin Park, 
Ill. 


Pressed and sintered parts of bronze, nickel 
and stainless steel powder metals. Used for 
filtering oil and water, mixing of gases, 
controlling flow, etc. In air conditioning 
units, refrigerating units, gas burners, etc. 
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— General Electric 
Co., Chemical Dept., Pittsfield, Mass. 


Oil treated, furnished in gear blanks for ma- 


FABROIL (Fiber material) 


chining. Used 


for gears. 


Has high impact resistance. 


FAHRALLOY (High alloy steel)—The Fahralloy 
Co., Harvey, Ill. 


Various grades. Ni 65, Cr 5-30, Mo 0-3, 
0.07-1.00, balance Fe. Furnished as sand 


castings, no heat treatment required. Ts, 
80,000 psi; ys, 40,000 psi; elong in 2 in., 
30%; Bhn, 160-400; sp gr, approx 7.00; 


weldability, good; max cont serv temp, 2000 
Used for heat treating furnaces, food 
machinery, ore roasters, etc. 


Ni 65; Cr 14-30, C .07-2. Furnished as sand 
castings to specification. In unheat-treated 
state, ts, 75,000 psi; ys, 40,000 psi; elong in 
2 in., 1-40%; bhn, 200-400; sp gr 7.9. Ma- 
chinability, fair; weldability, good. Resists 
corrosion caused by most acids, gases and 
high temperature; max cont serv temp, 
2000 F. 


FAHRITE (Alloy steel castings)—The Ohio Steel 
Foundry Co., Springfield, Ohio. 


Group of heat resistant alloy steels and group 
of corrosion resistant alloy steels primarily 
of the chromium-molybdenum type. Cast- 
ings produced to‘specification, 


FAIRPRENE (Synthetic rubber-coated fabrics) 
—E. I. du Pont de Nemours & Co, Inc., 
Fabrics Div., Fairfield, Conn. 


Woven fabrics of cotton, nylon, rayon, glass, 
asbestos or felt, fibers, etc., coated with oil- 
resistant synthetic rubber. Used for parts 
such as diaphragms, gaskets, washers, pack- 
ings, shock and insulating pads, seam seal- 
ing, and similar applications in the chem- 
ical, oil and other industries. 


FALLS (Wrought iron)—Falls Hollow Staybolt 
Co., Cuyahoga Falls, O 


C 0.016, P 0.099, Si 0.114, Mn 0.33, S 0.018; 
furnished in rough bars or billets for ma- 
chining. In untreated state: Ts, 48-52,000 
psi; elong in 8 in., 30%; weldability, very 
good; machinability, good. For staybolts in 
locomotive type boilers. 


FANSTEEL (Corrosion-resistant, high-strength 
metals)—Fansteel Metallurgical Corp., North 
Chicago, Ill. 


Molybdenum; Mo 99.9+-; in finished rods or 
bars, wire, sheets, strips and powder metal; 
for stamping, turning, boring, welding into 
parts. Ts, 260,000 psi; impact resistance, 
high; Bhn, 147; sp gr, 10.2; nonmagnetic; 
resists corrosion caused by most acids; heat- 
resistant to 3000 F in protective atmosphere; 
abrasion resistance, medium. Used for criti- 
cal electrical parts. 


Tantalum; Ta 99.9-+-; finished rods or bars, 
tubing, wire, sheets and strips; for stamp- 


ing, turning, boring, welding, etc. Ts, 42- 
178,000 psi; impact resistance, medium; 
Bhn, 75-125; sp gr, 16.6; nonmagnetic; 
weldability, good. For corrosion-resisting 
parts. 

Tungsten; W 99.95; furnished in rough bars 


or billets, finished rods or bars, wire, sheets, 
shapes, powder metal and ribbon; for form- 
ing, fabricating and powder metallurgy. Me- 
chanical properties in untreated state; ts, 
490,000 psi; impact resistance, high; Bhn, 
290; sp gr, 19.3; magnetic; resists corrosion 
caused by most acids; abrasion resistance, 
high. 


FARLITE (Thermosetting plastics sheets)—Far- 
ley & Loetscher Mfg. Co., Dubuque, Iowa. 


Phenolic and melamine base, thermosetting 
materials; for machining and stamping into 
parts; corrosion-resistant; highly polished; 
low moisture absorption; impact-resistant; 
available in colors; ts, 10-12,000 psi; di- 
electric str, to 700 volts per mil. Used for 
circuit barriers, panel boards, washers, ter- 
minal strips, and for parts requiring mod- 
erate chemical resistance. 


Gear stock; fabric base. Furnished in blanks 
of desired thickness; high moisture re- 
sistance; ts, to 11,000 psi; comp str, 39,500 
psi; flex str, to 20,000 psi; and dielectric 
str, to 700 volts per mil. 


Grade FCM-81-H, melamine glass laminate; 
thermosetting; furnished in laminated sheet 
form, Abrasion resistance, high; resists 












weak acids, moderate caustic, all solvents 18 
max cont serv temp, 300 F; flexura] strengt is' 


(ASTM D_ 650-42T), 32,000 psi; q 

Strength (volts per mil. inst.), 3000 ¥20 
38,000 psi; available in the color brown: “ 
moisture absorption, 1% in 24 hr of water: - 


sp gr, 1.96; is opaque; machinability, poor: 


Bhn, 50; coefficient of thermal expanc.'h fF. 
3 x 10-5 inch/inch/degree C. ans or 
pl 

FARLITE COMPREG (Plastic-impregnated woo 
veneer)—Farley & Loetscher Mfg. Co., py. fELP! 
buque, Iowa. : P 
Wood veneer impregnated with thermosetting Fur 


synthetic resins before compressing; ayajj. ca 
able in several grades. Thicknesses to 5 in 
in.; for machining with same tools ag for m 
cast iron. Material has good impact ang in 
corrosion-resistance; has low moisture ab. 
sorption; ts, 30,000 psi; comp gtr, 23,000 


psi; good dimensional stability; modulus g 
rupture in bending, 35,000 psi. Used “4 - 
bearing plates, bolts, studs, propeller blades 
instrument panels, mechanical spacers, ete, Mic! 
st 


FARMFACE (Welding rod)—American Mangan. o: 
ese Steel Div., American Brake Shoe Co, * 
Chicago Heights, Ill. : tr 


Cr-Mo-Ni-C-Si: For hard facing only; bhn, 80 
500-600; martensitic iron deposits, slightly bl 


magnetic; high abrasion resistance; no heat pr 
treatment required; scours easily; high fi. ri 
idity; easy flowing. For hard facing agri. m 


cultural parts, 
vators, shoes, 


such as plow shares, culti- 
corn planter runners, lister 


shares, plow disks, cylinder teeth, etc. FELT 

Non 

FARRELL (Abrasion-resisting cast steels)—Far- ar 
rell-Cheek Steel Co., Sandusky, 0. ~- 

0 

Hard Edge; alloy steel, carbon penetrated, fur- m 
nished as sand castings; high abrasion re- sq 
sistance; high tensile strength and ductility; in, 


Bhn, heat-treated, 650-700 and higher. For ar 
crane wheels, conveyor and elevator chains, 
sprockets, elevator buckets, etc. 


Regular Carbon; C 0.20-0.30, Si 0.30-0.45, 
and Mn 0.60-0.75; furnished as sand cast- 





FERR 
E 





ings. In heat-treated annealed state; ts,| por 
111,500 psi; ys, 93,000 psi; elong in 2 in., 

28%; Bhn, 140; magnetic; machinability, si 
good. For parts requiring high ductility, | to 
medium strength and good machinability. in 

No. 0.25 carbon steel; furnished as centrifugal fu 
castings in annealed state. 

No. 0.40 carbon steel; C 0.35-0.45, Si 0.30-) poppy 
0.45, Mn 0.70-0.80; furnished as sand cast- | Ci 
ings. In heat-treated state; ts, 115,000 psi; 
ys, 84,000 psi; elong in 2 in., 18%; mag-| Woe 
netic; weldability, good; abrasion resistance, fil 
medium, For parts requiring medium-high su 
tensile strength and good abrasion resist- fe 
ance. th 

No. 85; specially processed steel castings for Me 
resisting abrasion. In heat-treated state; ts, st 
111,500 psi; ys, 93,000 psi; elong in 2 in, fil 
20%; Bhn, 235; magnetic; weldability, good; in 
abrasion resistance, high. For parts requil- | li 
ing high tensile strength and ductility. DI 

Te 

in 

FEATHERWEIGHT (Magnesia composition) — pe 
Keasbey & Mattison Co., Ambler, Pa. The 

Magnesia blocks, pipe covering and cement. te 
Combination of magnesia and asbestos fiber pl 
with exceptionally low thermal conductivity al 
and light density. Used as a thermal in- eq 
sulating material where temperature does Fl 
not exceed 600 F. | er 

us 

tic 

FEDERAL (Bronzes)—Federal Mogul Corp., De in 
troit. tr 

tr 

F1; a gear bronze suitable for heavily loadedj =, 
piston pin bushings, etc. af 

F2; lead bronze for average bushings appli- tic 
cation, po 

F3; used largely as backs for babbitt-lined sl 
bearings. ar 

F5; widely used for babbitt-lined bearing® Ind 
backs and for bushings where service is not la 
severe. 

f Dus: 

F6; Can be used for average bushing applica- m 
tions, but requires good lubrication. ar 

F8; good casting and machining qualities. di 


Fil; for piston pin bushings and other lov 
speed, heavily loaded applications. 


F15; has 20 per cent lead and may be used FIBEs 
safely under adverse lubrication condition. to 


F16; because of high lead content may ” 
used where only occasional lubrication is 
possible. 






’ 


Ther 
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30-0.45, 
1d cast- 


Fis; high lead alloy of good casting character- 
istics. 


20; a hard bronze used for gears and worm 
wheels where requirements are severe; also 
aluminum - bronze and special analysis 
bronzes. 


f-28; for use as compressor seals in refrigera- 
tors, ventilating equipment and similar ap- 
plications. 


FELPRO (Fiber-rubber-cork-felt material) —Felt 
Products Mfg. Co., Chicago 7 


Furnished in sheets and strips and in fabri- 
cated parts. Can be stamped or extruded 
into parts. Used for gaskets, metallic, semi- 
metallic, and fibrous valve and pump pack- 
ings for all applications, 


FELTAN (Rubberized felt)—American Felt Co., 
Glenville, Conn. 


Microporous sheet material, also available in 

strip or cut parts; for stamping. Abrasion 
resistance, medium; chemical resistance, as 
required; max cont, serv. temp, 300 F; 
nonflammable; flexibility, high; ts, 100 psi; 
transverse str, 10 psi; flexural str, high; 
elongation, 1500 per cent; moisture ab- 
sorption, high; available in red, brown, 
black, grey, tan and white; opaque; shatter- 
proof; sp gr, 1.2. Nonskid surfacing mate- 
rial for instruments, machines and vibration 
mountings, filters, etc. 


FELTERS (Felts)—-The Felters Co., Boston. 


Nonwoven felts manufactured to highest stand- 
ards and in accord with SAE and other 
specifications. Available in piece, roll, strip, 
or in parts precision-cut to specific require- 
ments, Uses include pads, bumpers, anti- 
squeak and anti-rattle parts, filters, polish- 
ing roll covering, shaft and bearing seals 
and other applications. Petroleum-resistant. 


FERROWELD (Welding electrode) — Lincoln 


Electric Co., Cleveland. 





ate; ts, 
n 2 in, 
nability, 
uctility, | 
ility. 

trifugal 


For arc-welding cast iron. Has steel base to 
give solid weld on cast iron of greater ten- 
sile strength than the cast iron itself. Due 
to low current which can be used, harden- 
ing effect usually present along the line of 
fusion is materially reduced. 


si 0.30: | FIBERGLAS (Glass fiber materials) — Owens- 


1d cast- 
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Corning Fiberglas Corp., Toledo, O. 


Wool and textile; Three kinds of wool-type 
fibers: (1) for thermal and acoustical in- 
sulation, compressed to various densities, in 
form of batts, blankets, blocks, etc.; (2) for 
thin porous bonded mats; (3) for filter or 
aeration packs (coarse fibers). Two types 
of textile fibers—continuous filament and 
staple fiber—for service fabrics, chemical 
filtration, electrical insulation, reinforcement 
in laminates, plastics, etc. Basic properties; 
light weight, low thermal conductivity. Wool 
products have good sound absorption, are 
Tesistant to moisture, individual fibers are 
incombustible, durable, sanitary, wide tem- 
perature range (from subzero to 1000 F). 


Thermal insulations include medium and high- 
temperature blocks, low-temperature (as- 
Phalt-enclosed) blocks, pipe insulations, met- 
al mesh blankets, etc., for all industrial 
equipment applications. 


Electrical insulations for magnet wire, motors, 
generators, transformers — varnished cloths 
used for high temperature cambric applica- 
tions; inorganic backing and reinforcement 
in mica combinations; for producing elec- 
trical laminates; for high temperature elec- 
trical adhesive tape. Tapes used for binding 
coils and other parts to be impregnated 
after wrapping; various electrical applica- 
tions. Electrical tying cord for binding coils 
in generators and armatures, in transform- 
ers and similar static applications, Braided 
sleevings are used for lead wires in motors 
and transformers and similar applications. 


Industrial textiles for high temperature pipe 
lagging, welding curtains. 


Dust-Stop air-filters; used wherever air is 
Moved mechanically in ventilating, heating 
and air-conditioning systems and in forced 
warm air furnaces and packaged air-con- 
ditioners, 


e used FIBESTOS (Cellulose acetate plastics)—Monsan- 


litions. 


ray be 
ion is 


to Chemical Co., Plastics Div., Springfield 
2, Mass. 


Thermoplastic; furnished in sheet, laminated 
and powder forms, for molding, machining, 
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FIBRON 


Plastic tape; 


Plastic tubing, 


CNM; Cr-Ni-Mo; 


FS annealed; C 0.50, Cr, 


FIRECRETE 


FIRTHALOY 


FIVEPOINT DEEPHARD 


Type 7; for 


stamping or swaging into parts; resistant to 
corrosion; transparent; available in colors; 
flexible; tough; high polish; dielectric str, 
290-600 volts per mil; ts, 5500-10,000 psi. 
Used for safety glass, and compressible 
shims, couplings, gaskets, electrically in- 
sulated knobs and handles, light diffusing 
panels, and molded shapes of all types. 


(Plastic tape and tubing)—Irvington 
Varnish & Insulator Co., Irvington, N. J. 


polyvinyl chloride, thermoplas- 
tic; heat-sealing, flame-resistant tape for in- 
sulating and protecting against abuse and 
corrosion of wires, cables and _ electrical 
equipment; suitable also for splicing electri- 
cal cables and for covering piping and 
equipment exposed to acids, alkalies, mois- 
ture, oil and grease. Dielectric str, 1000 
volts per mil for tape of 0.012-in. thickness; 
ts, 1600 psi. 


No. 5373; polyvinyl chloride, 
thermoplastic; furnished in rods and tubes 
for extruding. Abrasion resistance, high; 
chemical resistance, good; max cont serv 
temp, 180 F; dielectric str, 1000 volts per 
mil; ts, 3000 psi; available in black, green, 
red, white, yellow and blue; moisture ab- 
sorption, low; machinability, good. For 
wire insulation, conduit, lug insulation, etc. 


FINKL (Alloy steel)—A. Finkl & Sons Co., Chi- 


cago. 


C 0.40; furnished heat- 
treated to various tempers. For large-section 
forgings or forgings of irregular section not 
suitable for heat-treating by liquid quench- 
ing. 

Ni and Mo; oil 
quench; for die blocks. Miscellaneous forg- 
ings subject to forging temperatures and/or 
abrasion. 


FX; C 0.55, Cr, Ni, and Mo; furnished heat 


treated to various tempers, all commercially 
machinable. For use as drop hammer dies 
and blocks, forging machine dies, backing- 
up rolls and dipper teeth. 


(Castable refractory) — Johns- 
Manville, New York 16. 


For furnace covers and bottoms, door linings, 


special shapes and many other types of 
monolithic refractory construction, Furnished 
in four grades; Standard Firecrete for tem- 
peratures up to 2400 F; High Temperature 
Firecrete up to 2800 F; Light Weight Fire- 
crete up to 2400 F; and 3X Firecrete up to 
000 F. 


(Tungsten-carbide)—Firth-Sterling 
Steel and Carbide Corp., McKeesport, Pa. 


Highly developed form of sintered carbide 


adapted to wire drawing dies, extrusion dies 
and similar purposes. 


FIRTHITE (Tungsten-carbide) — Firth-Sterling 


Steel and Carbide Corp., McKeesport, Pa. 


Hard metal composition of sintered carbides 


furnished in a number of grades to form 
wearing surfaces or the edges of cutting 
tools. 


(Hardened steel) — 


Foote Bros. Gear & Machine Corp., Chi- 


cago. 


Low-carbon steel parts, regardless of SAE or 


NE type, manufactured by the company and 
hardened by its Five Point Deephard process 
which can be applied also to castings, forg- 
ings, bars or plate steel, and results in su- 
perior wearing qualities. Company also has 
special alloy steel of a nickel-moly-chrome 
analysis, used especially to improve cores 
where it is otherwise impossible to obtain 
core hardness over 300 Brinell because of 
excessive bulk. Furnished complete only as 
gears, pinions, or machine parts. 


FLEETWELD (Welding electrodes) — Lincoln 


Electric Co., Cleveland. 


Shielded arc electrodes for welding mild steel: 


Type 5; for fiat, vertical and overhead weld- 


ing. Ts, 65-75,000 psi; impact resistance, 
30-70 ft-lb (Izod); AWS Class E-6010. 


general-purpose welding and 
where fit-up is not of the best; low spatter 
and slag loss, high burn-off rate, Physical 
properties as welded: ts, 70-80,000 psi; 
yield point, 55-66,000; ductility, approxi- 
mately 17 per cent elong. in 2 in.; sp gr, 
7.80. AWS Class E-6012. 
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Type 11-HT; heavily coated electrode of shield- 
ed arc type for deep-groove welding in a 
flat position of high tensile steels. AWS 
Class E-7020. 


Type 11; heavily coated electrode of shielded 
are type for downhand fillet welding with 
‘‘Fleet-Fillet’’ technique. AWS Class E-6020. 


Type 35; for flat, vertical and overhead weld- 
ing on both ac and de. Physical properties 
similar to Type 5 electrode. AWS Class 
E-6011. 


Type 37; for flat, vertical and overhead weld- 
ing on mild steel. Especially designed for 
welding sheet metal, Physical properties 
similar to Fleetweld 7. AWS Class E-6013. 


Type 47; for flat, vertical and overhead weld- 
ing on mild steel where ease of operation 
and cleaning are essential. Properties simi- 
lar to Fleetweld 7, AWS Class E-6013. 


FLEXSEAL (Laminated shatterproof plate glass) 
—Pittsburgh Plate Glass Co., Pittsburgh 19. 


Laminated plate glass with extended Vinyl 
plastic .edge, furnished in flat and bent 
sheets. Corrosion and abrasion resistance, 
high; heat-resistant to 180 F; flexibility, 
medium; moisture absorption, low; shatter- 
proof; transparent; highly polished; flexible 
edge simplifies installation. For windows 
having nonrigid frames or windows requir- 
ing an airtight edge seal. 


FLYLITE (Magnesium-base alloy)—Magnesium 
Div., Howard Foundry Co., Chicago. 


Grade No. 8; Al 5.3-6.7, Mn 0.15 min, Zn 2.5- 
3.5, Si 0.3 max, Cu 0.05 max, Ni 0.005, 
others 0.3, Mg remainder. As cast: for cast- 
ings requiring moderate strength and tough- 
ness. Heat-treated; for castings requiring 
high strength and maximum toughness, 
Heat-treated and aged; for castings requir- 
ing high yield strength, hardness, moderate 
toughness. 


Grade No, 4; Al 8.3-9.7, Mn 0.1 min, Zn 1.7- 
2.3, Si 0.3 max, Cu 0.05 max, Ni 0.005, 
others 0.3, Mg remainder. Characteristics 
similar to Flylite No. 8. Flylite No. 4 is 
preferred for maximum pressure tightness. 


FOLLANSBEE (Cold rolled strip steel)—Foll: ns- 
bee Steel Corp., Pittsburgh 22, Pa. 


Carbon steel of AISI analysis furnished in 
straight and coiled strip. 


FORMETAL (Bushings and bearings)—National 
Formetal Co. Inc., Cleveland 14. 


Bearings, bushings, sleeves, ferrules, tubes in 
short lengths of any metal or alloy, to 
specification, 


FORMICA (Laminated thermosetting plastics)— 
The Formica Co., Cincinnati 32. 


Resinous base, thermosetting; furnished in 
laminated form, for machining or stamping 
into parts; corrosion-resistant ; tensile 
strength is slightly less than cast iron; high 
dielectric strength; absorbs no oil; changes 
in dimensions only slightly as the result of 
moisture absorption. Used for insulating 
washers and bushings, punched parts in 
switches, automotive starting systems and 
all types of heavy-duty gears. 


Grade C: Phenolic laminated fabric; thermo- 
setting; furnished in sheets and in rods or 
tubes; can be highly polished; corrosion- 
resistant to acids and salts, not alkalies; 
flexible in thin sections; dielectric str, 200 
volts per mil in 1/16-in. thick, ts, 10,000 
psi; heat resistant to 300 F. Used for silent 
gears. 


Grade CNP-22: Laminated phenol-formalde- 
hyde; furnished in sheets, rods or tubes for 
machining into parts. Abrasion resistance, 
high; resistant to all electroplating solutions 
except chromic acid; max cont serv temp, 
275 F; flexibility, low; dielectric str. 200 
volts per mil; ts, 7500 psi; flex str, 12,500 
psi; moisture absorption, low; shatterproof; 
sp gr, 1.36; opaque; available in natural 
(tan); machinability, fair. For chemical re- 
sistant parts such as gears and panels for 
electroplating equipment. 

Grades CJP-11 and CBP-11: Laminated phenol- 


formaldehyde, thermosetting materials; fur- 
nished in sheets up to 36 x 96 in.; Abrasion 


resistance, medium; max cont serv temp, 
275 F; flex str, 17,000 psi (ASTM D 650- 
42T); ts, 9000 psi; comp str, 36,000 psi 
(flat); available in olive green (CIP-11), 


and black (CBP-11); moisture absorption, 
medium; sp gr 1.36; opaque; machinability, 
good. A post-forming grade for bending or 
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drawing into various shapes after pressing. 
Formed shapes have good rigidity and di- 
mensional stability. 


Grade FF-55: Melamine formaldehyde, thermo- 
setting; furnished in laminated sheets up 
to 36 x 96 in., and in rods and tubes. 
Abrasion resistance, medium; chemical re- 
sistance, not recommended except for use 
with water or very mild alkali solutions; 
max cont serv temp, 390 F; flex str, 35,000 
psi (facewise) and 40,000 psi (edgewise) 
(ASTM D 650-42T); dielectric str, 500 volts 
per mil; ts, 25,000 psi; comp str, 55,000 
psi (flat); impact str, 12 ft lb/in. notch 
(Izod); available in light brown, opaque; 
moisture absorption, medium. For parts re- 
quiring good arc and fire resistance together 
with good mechanical strength, such as 
electrical instrument panel boards. 


Grade LN-41: Laminated melamine formalde- 
hyde, thermosetting; furnished in _ sheets, 
rods or tubes for machining. Abrasion resist- 
ance, medium; very resistant to alkaline 
solutions but poor resistance to acids; max 
cont serv temp, 280 F; flexibility, low; is, 
20,000 psi; dielectric str, 370 volts per mil; 
comp str, 44,000 psi; flex str, 26,000 psi; 
moisture absorption, low; produced in ivory, 
opaque; sp gr. 1.5; shatterproof. For elec- 
troplating barrel parts for alkaline solutions 
and other electrical fabricated parts re- 
quiring electrical arc resistance. 


Grade RN-30: Random cotton-phenolic lam- 
inate furnished in sheet, strip, small di- 
ameter rods and plate. Abrasion resistance, 
medium; max cont serv temp, 250 F; is 
slow burning; flexibility, medium; dielectric 
str, 250 volts per mil, inst. (for %-in. 
thickness); ts, 15,500 psi; comp str, 41,000 
psi; flex str, 20,000 psi; moisture absorp- 
tion, medium; produced only in natural 
color; sp gr, 1.35; is opaque; machinability, 
fair. For small gears and fabricated in- 
sulating parts requiring uniform strength. 


Grade RGN-30: Same general characteristics 
and properties as RN-30 except that it has 
been dimensionally stabilized for use in 
gears. — 


Grade XX: Phenolic laminated paper; thermo- 
setting; furnished in laminated form and 
in rods or tubes; can be highly polished; 
dielectric str, 500 volts per mil; ts 12,000 
psi; heat resistant to 300 F; available in 
natural and black; low moisture absorption. 
Used for insulation for electrical equipment. 


Grade XXXP: Phenol formaldehyde thermoset- 
ting sheets; abrasion resistance, high; max 
cont serv temp. 225 F; flex str, (ASTM D 
650-42T), 17,500 psi; dielectric str, 710 
volts per mil; ts 13,500 psi; produced in 
natural and black cclors; moisture absorp- 
tion, low; sp gr, 1.35; is opaque; machin- 
ability, fair. For punched parts in radio 
transmitter and receiving equipment. 


Grade XXP: Laminated phenolic, paper base, 
furnished in sheet form, Abrasion resist- 


E-830-N; Cr 30, Ni 3, 


Thermosetting; 


um; wide solubility in organic solvents; max 
cont serv temp depends upon use and 
formula; flexural str, 4800-10,000 psi (ASTM 
D 650-42T); dielectric str, 370-425 volts per 
mil (%-in, thickness); ts, 2800-6000 psi; 
impact str, .08-11.4 ft Ib (Izod); available 
in colors; transparent, translucent and 
opaque; moisture absorption, low; sp gr, 
1.17-1.22; machinability, good. For vacuum 
cleaner parts, housings, radio cabinets, etc. 


FRANKITE (Alloy irons) — Frank Foundries 


Corp., Moline, Ill. 


E-212; low-carbon electric furnace iron; pres- 


sure-resistant and long-wearing dense grain 
in heavy sections, For hydraulic bodies, re- 
frigerator parts, compressor cylinders, etc. 
Good machinability. 


E-450; Ni 14, Cr 2, Cu 6, electric furnace Ni- 


Resist. Has corrosion resistance, heat re- 
sistance to 1500 F; fair machinability. 


E-604; Ni 4%, Cr 1%, electric furnace Ni- 


Hard white iron. Combats corrosion. For 
mixer blades, ash chutes, scrapers, etc. 


low carbon; heat- 
resistant. For continuous oven kilns, ce- 
ment kiln cooler parts, furnace supports, 
etc, 


FRANKLIN (Hard vulcanized fiber)—Franklin 


Fibre-Lamitex Corp., Wilmington, Del. 


zinc-chloride treated paper; 
furnished in sheet, rods, tubes and screw 
machine parts. Abrasion resistance, high; 
chemical resistance, good; dielectric strength 
(volts per mil. inst.), 200-300; ts, 5000-6500 
psi; produced in red, gray, black and white 
colors; moisture absorption, medium; weight 
0.8 Ib per cu in.; is opaque; machinability, 
good. 


FRONTIER (Bronzes)—Frontier Bronze Corp., 


Niagara Falls, N. Y. 


40 E; in sand castings and ingot form; not 


heat treated; ts, 32,000 psi min; ys, 22,000 
psi min; elong. 3-10%. [resists salt water 
corrosion; abrasion resistance, high; excel- 
lent machinability; resistant to hydrostatic 
pressure; resistance to shock and impact, 
high, For high strength parts. 


No. 5 aluminum bronze; in castings; ts, 60- 


95,000 psi; comp str, 22-65,000; ductility, 
good: Bhn, untreated, 120; heat-treated, 
130-200. For parts where resistance to 
shock, fatigue and wear are essential. 


No. 11 nickel bronze; good bearing qualities 


with positive lubrication; wear-resistant; 
heat-treated, ts, 60-70,000 psi; ys, 38-45,000; 
elong, 15-20 per cent; bhn, 160. 


G ALLOY (Lead-base bearing alloy) 


GARIT (Cold-molded plastics) — Garfield Mfg 


GASKOFELT (Felt-rubber material) — Wester, 


G-E (Silicone rubber) — General Electric Co 


GEMFLEX (Thermoplastic plastics) — Gemloié 


G 


Smelting & Refining Co., New {A 
Furnished in ingots for spinning ang molt 
casting. Resists heat to 300 F; abrasion re 
sistance, high; ts, 10,000 psi; comp str, 45. 
000 psi; good bearing properties; bhn’ y,,. 
treated, 22. Used for bearing applications 
Is being widely substituted for tin babbitts 


Co., Garfield, N. J. 


Thermosetting, corrosion resistant; dielectric 
strength, 50-60 volts per mil; ts, 1200 psi 
heat resistance, 500 F; moisture absorption 
2%; noninflammable; comp str, 7500 psi 
Used for molded insulation for electrica) 
equipment, 


Felt Works, Chicago. 


Compact combination of felt with an oj. 
resistant rubber compound of great density 
and high tensile strength. Used for gasket- 
ing in connection with oil, steam, hot or 
cold water; temperatures up to 250 F; pres- 
sures up to 225 Ib. 


Chemical Dept., Pittsfield, Mass. 


These rubbers have exceptionally high heat re- 
sistance and do not adhere to or corrode 
metal contacting surfaces. At low tempera- 
tures they do not increase in hardness or 
become stiff. Type 12.600; sp gr, 1.75 
hardness, durometer Shore A, 40; compres. 
sion set, at 150 C, 30%; ts, 200 psi; elong 
225%. Type 12,601; sp gr, 2.04; hardness 
durometer Shore A, 60; compression set, at 
150 C, 45%; ts 450 psi; elong, 150%; Type 
12,602; sp er, 
Shore A, 70; compression set at 150 C 
35%; ts, 650 psi; elong, 110%. Type 12,- 
603; sp gr, 1.50; hardness, durometer Shore 
A, 80; compression set at 150 C, 30%; ts 
‘500 psi; elong, 100%. 


Corp., Elmhurst, L. I., N. Y 


Vinyl chloride acetate, furnished in rods an¢ 
tubes, and for molding and extruding inte 


parts. Has excellent resistance to acids, al- 
kalies, oils and waters. Max cont serv 
temp, 150-160 F; dielectric str, approxi 


mately 1100 volts per mil; ts, 2500 psi 
moisture absorption, low; transparent 
translucent and opaque; strong and tough 
at lower than freezing temperatures; high 
fatigue strength; unusual flexibility Foy 
insulating, gasketing, etc. 


1.40; hardness, durometer} 


ance, high; chemical resistance, poor; max 
cont serv temp, 225 F; is slow burning; 
flexibility, medium; dielectric str, 650 volts 


FURATONE (Resins)—Irvington Varnish & In- 
sulator Co., Irvington, N. J. 


GEMLITE (Acrylic thermoplastic _plastics)- 
Synthetic resins based on furane, which are 





per mil in 1/16 in, thickness; ts, 8000 psi; 
comp str, 25,000 psi; flex str, 17,500 psi; 
moisture absorption, low; produced in 
natural and black colors; sp gr, 1.36; is 
opaque; machinability, good. For punched 
parts which are to be used in applications 
where moisture resistance is a prime re- 
quirement, 


Grade XP: Laminated paper base phenolic; 
furnished in sheet form. Abrasion resistance, 
high; chemical resistance, poor; max cont 
serv temp, 200 F; is slow burning; flexi- 
bility, high; dielectric str, 700 volts per mill 
in 1/16 in. thickness; ts, 8000 psi; comp 
str, 22,000 psi; flex str, 17,000 psi; moisture 
absorption, medium; available in natural, 
chocolate brown, and black colors; sp gr, 
1.36; is opaque; machinability, fair; for 
punched parts to be used in electrical in- 
sulation for automotive ignition or 110-volt 
apparatus. 


Grade YN-25: A nylon-phenolic laminate fur- 
nished in sheet, strip, rods, tubes and plate. 
Abrasion resistance, medium; max cont 
serv temp, 300 F; is noninflammable; flexi- 
bility, high; dielectric str, 350 volts per 
mil, inst; 6000 psi; comp str, 30,000 
psi; flex str, 10,000 psi; moisture absorp- 
tion, very low; produced only in natural 
color; is shatterproof; sp er, 1.17; is 
opaque; machinability, good; Rockwell 
hardness, M100. For radio and electronic 
insulation, etc. 


FORTICEL (Cellulose propionate plastics)—Cel- 
a Corp. of America, Plastics Div., New 
ork 16. 


Available in granules for injection and com- 
pression molding. Abrasion resistance medi- 
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Thermosetting; 


used as compounding, laminating, and bond- 
ing resins and in protective coatings of high 
acid and alkali resistance. Also used as the 
bond in molding powders. Supplied in 
liquid to solid states as required. 


FV (Radio spaghetti)—Irvington Varnish & In- 


sulator Co., Irvington, N. J. 


Flexible lacquered tubing for electrical insula- 


tion; meets ASTM and VTA standards for 
grade A-2 flexible varnished tubing; resist- 
ant to aging, oil, moisture, acid vapors, 
weak alkalies. Obtainable in five colors. 


FYBEROID (Fish paper) — Wilmington Fibre 


Specialty Co., Wilmington 99, Del. 


Furnished in sheet form, for machining or 


stamping into parts; dielectric str, 200-400 
volts per mil; ts, 5000-8000 psi; flexible; 
abrasion and corrosion-resistant. Used for 
insulation on motors, generators, automotive 
ignition starters, etc. 


FYBR-TECH (Plywood)—Technical Ply-Woods, 


Chicago 1 


furnished in sheet form for 


simple molding. Abrasion resistance, ex- 


cellent; resists corrosion, repels termites; 
heat resistance, good; bonded at 350 F; 
flexibility, good; high dielectric strength; 


tensile and compressive strengths, good to 
excellent depending on construction; mois- 
ture absorption, fair; excellent when 
treated. Available in stock colors, gray, 
red, green or white; pigmented to match in 
large quantities; machinability, excellent. 


GEMLOID (Sheet plastics) — Gemloid Corp. 


GEMPCO (Metallic friction materials) —Gene™! 


GENERAL (Aluminum oxide)—General Ceramics 


Gemloid Corp., Elmhurst, L. I, N. Y. 


Furnished in laminated sheet, rods and tubes 
for injection molding; corrosion and impact: 
resistant; high tensile and _ dielectric 
strengths; max cont serv temp, 150-160 F 
noninflammable; takes high polish; trans: 
parent, opaque and translucent; available 
in colors; moisture absorption, low; g00é 
machinability. Used for handles, knobs, 
nameplates, dials, etc. 


Elmhurst, L. I., N. Y. 


Thermoplastic and thermosetting material. 
furnished in sheet and laminated form for 
stamping into parts; abrasion resistance 
medium; heat resistance for thermoplastics 
is 175 F and for thermosetting type, 400 F 
ts, 4000-6000 psi; moisture absorption, low: 
noninflammable, Used for replacing metal 
nameplates. 


Metals Powder Co., Akron, O 


Friction materials of powdered copper and 
other powdered metallic and nonmetallic - 
gredients, blended, compressed to shape an 
heat-treated. Riveted or brazed to met#l 
backing. Thicknesses from 0.012-in. up 
For clutch disks, clutch and brake linings. 


& Steatite Corp., Keasbey, N. J. 


Furnished in rods, tubes and plates. Abrasio! 
resistance, high; noninflammable; transvers 
str, 29,000 psi; moisture absorption, 10) 
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available in white, opaque. For use where 
high strength for insulation is required. 


(Rubber)—The General Tire & Rub- 
per Co., Mechanical Goods Div., Wabash, 
Ind. 

ll types of rubber, molded and extruded for 
nousehold, industrial and automotive appli- 
cations. For gaskets, grommets, bushings, 
rings, pump diaphragms, washers, casters, 
extruded seals, channel strips, glass-run 
channels, fan belts, etc. 


GENEX (Are welding electrode)—Metal & Ther- 
mit Corp., New York 5. 


For general purpose fabrication. Weld de- 
posit; Ts, 68-80,000 psi; ys, 53,000-65,000 
psi; elong in 2 in., 17-25%. 


qgex (Polyvinyl chloride thermoplastic)—B. F. 
Goodrich Chemical Co., Cleveland 15. 


Furnished in granules, powders and latices. 
For injection and compression molding, ex- 
truding, calendering and coating. Excellent 
chemical resistance except for ketones and 
chlorinated hydrocarbons. Max cont serv 
temp, 150 F; dielectric str, 400-2000 volts 
per mil; ts, to 3500 psi; produced in all 
NEMA colors, transparent, translucent and 
opaque; moisture absorption, low; sp gr, 
1.3. For various applications such as elec- 
trical insulation, beverage tubing, gasket 
and packing material, automotive body or 
refrigerator strips, etc. 


GIBSILOY (Powder metal)—Gibson Electric Co., 
Pittsburgh 21, Pa. 


Electrical contract materials made by process 
of powder metallurgy. Several compositions 
available for each type of material; provid- 
ing in varying degrees combinations of prop- 
erties such as low and constant contact re- 
sistance, high electrical and thermal con- 
ductivity, hardness, resistance to deforma- 
tion and wear, resistance to erosion from 
arcing and resistance to sticking. 


A; silver-nickel; low contact resistance, high 
ductility, high current carrying capacity. 
Hardness, cold worked, up to Rockwell B 
60; in contact rivets, disks, screws, stamped 
or coined shapes, sheets or wire. For circuit 
breaker main contacts, contactors, relays, 
disconnect switches, instruments, slidewire 
contacts, 


NW; silver-nickel-tungsten; combines current 
carrying capacity with medium current in- 
terrupting capacity; in contact disks or 
other stamped _ shapes. For contactors, 
switches, relays, and d-c vibrators. 


C; silver-graphite; highly nonwelding, low con- 
tact resistance; in contact disks, stamped on 
molded shapes. For circuit breakers, and 
sliding contacts generally. 


M; silver-molybdenum; heavy current inter- 
tupting ability, resists erosion from arcing; 
hardness up to Rockwell B 80; in indi- 
vidually molded shapes. For circuit breaker 
arcing tips; contactors operated under oil. 


W; silver tungsten; heavy current interrupting 
ability, highly resistant to erosion from arc- 
ing, high conductivity; hardness up to Rock- 
well B 100; in individually molded shapes. 
Some grades for contacts in small circuit 
breakers such as household breakers. Other 
grades for heavy-duty circuit breaker arcing 
tips operating in air. 


GLACIER (Bearing babbitt)—Glacier Metal Co., 


Richmond, Va. 


Antifriction metal; sold in ingots; recom- 
Mended pouring temperature, 600 F; bhn, 
24.1; load to reduce height of test piece by 
0.001-in., 4599 psi; load required to com- 
Press test piece 50% of original height, 26,- 
_ Psi; sp gr, 9.976; wt, Ib per cu in., 


be le 


Genuine Sovereign babbitt; ys, 5 tons per sq 
in., elong in 2 in., 16.7%; bhn, 28.4; load 
to reduce height of test piece by 0.001-in., 
9800 psi; sp gr, 7.327; wt, Ib per cu in. 
0.263; pouring temperature, 800 F. For 

bearings. 


GLASTIC (Thermosetting polyester plastics)— 


Laminated Plastics Inc., Cleveland 12. 


Furnished in laminated sheets and molded 
shapes, 
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Grade S; Flex str, 34,000 psi; modulus of 
elasticity, 1,800,000; impact str (Izod), 22.2 
ft-lb; ts, 24,500 psi; comp str, 16,500 psi; 
sp gr, 1.61; hardness number, 90 Rockwell 
M; dielectric str, 300-500 volts per mil; 
good resistance to acetone, moderate acids, 
alkalies, etc. 


Grade MF; Flex str, 20,500 psi; modulus of 
elasticity, 1,000,000; impact str (Izod), 21 
ft-lb; ts, 18,000 psi; comp str, 15,500 psi; 
sp gr, 1.55; hardness number, 90 Rockwell 
M; dielectric str, 300-500 volts per mil; 
good resistance to acetone, moderate acids, 
alkalies, etc. 


Grade WU; Flex str, 96,500 psi; modulus of 
elasticity, 4,800,000; impact str, (Izod), 46 
ft-lb; ts, 76,000 psi; comp str, 42,500 psi; 
hardness, 90 Rockwell M; sp gr, 1.8; di- 
electric str, 300-500 volts per mil. Good 
resistance to outdoor exposure, hydro- 
carbons, moderate acids, chrome-plating 
acids, nickel-plating acids, acetone, and 
mild alkali cleaning solutions. 


Grade W; Fiex str, 52,000 psi; modulus of 
elasticity, 2,900,000 psi; impact str (Izod), 
25.4 ft-lb; ts, 44,500 psi; comp str, 24,000 
psi; hardness, 90 Rockwell M; sp gr, 1.8; 
dielectric str, 300-500 volts per mil; good 
resistance to outdoor exposure, hydrocar- 
bons, moderate acids, chrome and nickel- 
plating acids, acetones, and mild alkali 
cleaning solutions. 


GLOBE (Seamless steel tubing) — Globe Steel 
Tube Co., Milwaukee 4. 


Carbon steel tubes in low and medium 
carbon for mechanical purposes. Furnished 
hot-finished and cold-drawn to wide range 
of sizes; also annealed or cold-drawn stress 
relieved to higher physicals for strength and 
machinability. 


Carbon seamless steel pressure tubing in low 
and medium carbon for boiler, condenser, 
heat exchanger tubes, straight and formed. 


Alloy seamless steel tubing in low and medium 
carbon in SAE and NE grades for mechan- 
ical and aircraft tubing; in regular and 
Magnaflux quality. Intermediate alloys such 
as 5-9% Chrome Moly for petroleum in- 
dustry. 


Stainless seamless tubing in austenitic 18-8 
types. Low carbon Type 304, stabilized 
Types 321 and 347 for welding and maxi- 
mum corrosion and heat resistance; for 
dairy, food, chemical industries. Types 329 
and 443 for corrosion resistance in specific 
applications in chemical and textile fields. 
Straight chrome Types 410 for heat treating 
where high tensile and toughness with mild 
corrosion resistance is required. Type 430 
for chemical service, especially nitric acid; 
also for heat resistance applications. Type 
446 for high temperature service where load 
carrying requirements are not severe; good 
resistance to high sulphur atmospheres. 
Used Where nickel bearing grades are ob- 
jectionable. For further data on properties 
and applications, see ‘‘Stainless Steels’’ 
listing at end of this section. 


GLOBEIRON (Seamless ingot iron tubing)— 
Globe Steel Tube Co., Milwaukee 4. 


High purity ingot iron in seamless tubing pro- 
viding high magnetic permeability for elec- 
trical purposes. Offers some corrosion re- 
sistance in certain special cases because it 
approaches pure iron. 


GLOWELD (Stainless steel welded tubing) — 
Globe Steel Tube Co., Milwaukee 4. 


Stainless welded tubing in many AISI types. 
For property and application data, see 
**Stainless Steels’’ listing at end of this 
section, 


GLYCO (Babbitt)—Joseph T. Ryerson & Son 
Inc,. Chicago 80. 


Turbo-Glyco; for bearings 
heavy duty; avg bhn, 30. 


for high-speed, 


Marine Glyco; for bearings for electric motor 
and marine work; avg bhn 27. 


Standard Glyco; free flowing, general purpose 
babbitt; avg bhn, 24. 


Heavy pressure mill Glyco; high resistance to 
crushing loads; high bearing temperatures, 
avg bhn, 23. 


Transmission Glyco; for line shafting and 
transmission work; avg bhn, 22. 


Contains approximately 10% tin, 


No. 86; 


Babbitt; 


Copper; 


TRADENAMES 


GOLD ANCHOR (Drill rod) — Anchor Drawn 


Steel Co., Latrobe, Pa. 


C 0.70, W 18, Cr 4, V 1.00, Si 0.25, Mn 


0.25. Oil or air-quenched and double-tem- 
pered; hardness, rockwell C, 67 max; mag- 
netic; weldability, poor; abrasion resistance, 
high; max cont serv temp, 1200 F. For 
dies, high-temperature springs, dowel pins, 
punches, taps, drills, reamers, dies, etc. 


GRAC (Lead-base graphitized babbitt)—Graphi- 


tized Alloys Corp., New York 7. 


15% an- 
timony and smaller amounts of cadmium, 
copper and arsenic with the balance lead. 
Furnished in pig or ingot. Compressive 
str at room temperature, 7900 psi; ys, 15,- 
000 psi; bhn at room temperature, approxi- 
mately 27; is nonmagnetic; machinability, 
good; max cont serv temp, 150 F; abrasion 
resistance, high. Casting temperature, 800- 
900 F. Used for bearings in rolling mills, 
internal combustion engines, diesel engines, 
freight car axles, turbine pumps, high lift 


pumps, high speed locomotives and rock 
crushers. 
GRAKONE (Rubber)—Graton & Knight Co., 


Worcester 4, Mass. 


Oil-resistant rubber furnished in molded sheets. 


Abrasion resistance, high; resistant to all 
petroleum products, vegetable oils and fats, 
alcohols, dilute acids and alkalies, etc. Max 
cont serv temp, 212 F; flexibility, high; die- 
lectric str, at 60 cycles, 19.5 volts per mil; 
ts, 4000 psi max; elongation, 100 to 800; 
moisture absorption, low; produced in black; 
sp gr, 1.15-1.35; opaque; hardness, Shore A, 
30-100. Used as sealing element for recipro- 
cating, static or revolving shafts. 


GRAMIX (Porous metals)—United States Graph- 


ite Co., Saginaw, Mich. 


No. 81; sintered bronze; in porous metal bear- 


ings and mechanical shapes; ts, 15,000 psi; 
compressive force to cause 0.001-in. per- 
manent set, 10,000 psi; apparent density, 
6.4-6.6 grams per cu-cm; oil absorption (by 
volume), 20-30%; coef of thermal expansion 
(70-200 F), .00000934 in./in./degree F. 


sintered iron; furnished as porous 
metal bearings and mechanical shapes; ts, 
20,000 psi; compressive force to cause 0.001- 
in. permanent set, 16,000 psi; apparent den- 
sity, 5.8-6.1 grams per cu cm; oil absorp- 
tion (by volume), 15-20 per cent; coef of 
thermal expansion, (70-200 F), .0000071 
in./in./degree F. 


GRAPH-AL (Alloy steel)—Timken Steel & Tube 


Div., Timken Roller Bearing Co., Canton 6, 
Ohio, 


C 1.50 avg, Si 0.30 max, Mn 0.30 max, P 


and S 0.25 max, Al 0.12-0.20; furnished in 
rough bars or billets, finished rods or bars, 
straight and coiled strip, wire, sheet, plate 
and forgings; for machining, hot and cold 
working, brazing, and arc, gas and resist- 
ance welding. For annealing, normalize 1700 
F; furnace-cool from 1380-1150 F; quench 
1450-1500 F into brine. In annealed state: 
Ts, 105,000 psi; ys, 53,000 psi; elong in 2 
in., 15.5 per cent; impact str, 120+ ft-lb 
(Izod); quenched hardness, 67-68 rockwell 
C. Weldability, good; abrasion resistance, 
high. For applications requiring high im- 
pact resistance such as swaging rolls, etc. 


GRAPHALLOY (Carbon-graphite metallized ma- 


terials)—-Graphite Metallizing Corp., Yon- 


kers 3, N. Y 


carbon-graphite metallized (impreg- 
nated) with babbitt; furnished in rough 
bars, finished rods and bars, for machining. 
In untreated state: Ts, approx 5000 psi; 
comp str, 18,400-23,100 psi; hardness, 45-61 
(Shore scleroscope); nonmagnetic; max cont 
serv temp, 300 F. For oilless bushings. 


carbon-graphite metailized (impreg- 
nated) with copper; furnished in rough bars, 
finished rods and bars, for machining. In 
untreated state: Ts, 5000 psi; comp str, 19,- 
200-24,500 psi; hardness, 48-63 (Shore scler- 
oscope); nonmagnetic; max cont serv temp, 
700 F. For oilless bushings and motor 
brushes. 


Cadmium; carbon-graphite metallized (impreg- 


nated) with cadmium; furnished in rough 
bars, finished rods and bars, for machining. 
In untreated state: Ts, 4000-5000 psi; comp 
str, 18,000-20,000 psi; hardness, 45-61 
(Shore scleroscope); max cont serv temp, 
250 F. For oilless bushings and electric 
contacts. 
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GRAPHICELL (Porous graphite)—National Car- 


bon Co., Inc., New York 17. 


Available in standard and special shapes in- 
cluding cylinders, blocks, open or blind-end 
tubes, and rods. Uniform high porosity and 
small pore size; easily machined and fabri- 
cated into practically any shape; resistant to 
acids and alkalies; not subject to fracture 
and spalling from thermal shock; high elec- 
trical conductivity. For filtration, gas dis- 
persion, etc. 


GRAPHITAR (Carbon-graphite)—United States 
Graphite Co., Saginaw, Mich, 


Used for bearings, thrust washers, seals, rotor 
vanes, etc., made in several grades of which 
the following is typical, Comp str, 22,000 
psi; apparent density (gr per cu cm), 1.77; 
transverse breaking strength, 10,500 psi; 
scleroscope hardness, 85; coef of thermal 
expansion, 75-620 F (in./in./degree F). 
0.0000015. 


GRAPH—M.N.S. (Alloy steel)—Timken Steel & 
Tube Div., The Timken Roller Bearing Co., 
Canton, O. 


C 1.5, Mn 1.25, P 0.025 max, S 0.025 max, 
Si 1, Ni 1.75, Mo 0.5, Cr 0.5; in hot-rolled 
bars and billets, finished rods and bars, 
wire, sheets, strip, plates and forgings. Has 
high resistance to abrasion, and nonscuffing 
properties when cold forming metal; ts, 
annealed, 135,000 psi; medium ductility. 
Weldability, good; bhn, annealed, 241; heat- 
treated 682, Used for various types of 
machine parts, having light walls and non- 
uniform sections as well as cold-working 
dies and tools. 


GRAPH-MO (Alloy steel)—-Timken Steel & Tube 
Div., The Timken Roller Bearing Co., Can- 
ton, Ohio. 


C 1.5, Si 0.8, Mn 0.4, P and S 0.025 max, 
Mo 0.25; in hot-rolled bars or billets, fin- 
ished rods or bars, wire, strips, sheets, 
plates and forgings. Has high abrasion re- 
sistance; ts, 85,000 psi, min; medium duc- 
tility; fair bearing properties; good welda- 
bility; good nonscuffing properties; bhn, an- 
nealed, 197, heat-treated, 745. Used for 
jigs, fixtures, dies and tools. All parts re- 
quiring resistance to wear and nonscuffing 
properties. 


GRAPHO (Babbitt metal) —Lehigh Babbitt Co., 
Allentown, Pa. 


Babbitt metal of different grades, mixed with 
graphite; can be poured as regular metal 
without losing graphite content. Mechan- 
ical properties similar to those of other bab- 
bitt metals. For bearings. 


GRAPH-SIL: (Alloy steel)—Timken Steel & Tube 
Div., The Timken Roller Bearing Co., Can- 
ton, Ohio. 


C 1.5, Si 0.9-1, Mn 0.5 max, P and S .025 
max; in hot-rolled bars or billets, finished 
rods or bars, seamless tubing, wire, sheets, 
strips, plates and forgings. Ts, 97,500 psi; 
abrasion resistance, high; medium ductility; 
ys, 56,000 psi; elong in 2 in,, 25.5 per cent; 
bhn, 187; excellent machining and nonscuf- 
fing properties; good weldability. For use 
as cylinder liners, pump liners, brake drums, 
and tools and dies. 


GRAPH-TUNG (Alloy steel)—-Timken Steel & 
Tube Div., Timken Roller Bearing Co., Can- 
ton 6, Ohio. 


C 1.50 avg, Si 0.65 avg, Mn 0.50 max, Mo 
0.50 avg,.W 2.80 avg; furnished in rough 
bars or billets, finished rods or bars, straight 
strip, wire, sheet, plate, and forgings; for 
machining, hot and cold working, brazing, 
and arc, gas and resistance welding. Welda- 
bility, good; abrasion resistance, high. For 
parts requiring maximum wear resistance. 


GRATON & KNIGHT LEATHERS (Mechanical 
leathers)—-Graton & Knight Co., Worcester 
4, Mass. 


Vegetable, mineral or combination tan leathers 
furnished for molding. Abrasion resistance, 
high; is resistant to most petroleum prod- 
ucts, vegetable and animal fats and oils, 
and many organic solvents. Max cont serv 
temp, ‘130-190 F depending on moisture and 
service condition; inflammable; flexibility, 
high; :ts,.5000 psi avg; elongation, up to 
50%; moisture absorption, high; available 
in natural color; sp gr, 0.95-0.99. For hy- 
draulic, pneumatic and vacuum sealing mem- 
bers for either rotating, reciprocating or 
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static machine members. 


cient of friction, 


GUMMON (Cold-molded thermosetting plastics) 
—Garfield Mfg. Co., Garfield, N. J. 


Black, cold-molded, corrosion and heat-resist- 
ant (450 F); high dielectric strength; high 
polish; resistant to hot oil. Will not shrink, 
crack, warp or deteriorate with age; takes 
high polish; noninflammable. Used for in- 
sulated parts, etc. 


GUNITE (Cast irons and cast steels)—Gunite 
Foundries Corp., Rockford, Ill. 


A; processed cast iron, in untreated state; Ts, 
40,000 psi; bhn, 223. 


A-1; processed cast iron. Oil quench for brinell 
over 400. In untreated state: Ts, 
psi; bhn, 223. 


B-1; processed cast iron. Oil quench for high 
hardness. In untreated state: Ts, 50,000 
psi; bhn, 255. 


C; processed cast iron. In untreated state: Ts, 
35,000 psi; bhn, 212. 


D; processed cast iron, 
hardness. In untreated state: Ts, 
psi; bhn, 248. 


E; processed cast’ iron. 
hardness. In untreated state: Ts, 
psi; bhn, 229, 


E-1; processed cast iron. Oil-quench for high 
hardness. In untreated state: Ts, 40,009 
psi; bhn, 223. , 


F; processed cast iron. 
hardness. In untreated state: Ts, 
psi; bhn, 262. 


R; processed cast iron. 
hardness, In untreated state: Ts, 
psi; bhn, 269. 


S; processed cast iron. 
hardness. In untreated state: Ts, 
psi; bhn, 248. 


Also standard ASTM grade malleable irons 
as follows: 


35018; castings. In annealed state: Ts, 53,000 
psi; ys, 35,000 psi; elong in 2 in., 18 per 
cent min; bhn, 130. 


32510; malleable castings. In annealed state: 
Ts, 50,000 psi; ys, 32,500 psi; elong in 2 
in., 10 per cent min, 


50004; pearlitic malleable iron castings. In 
heat-treated state: Ts, 80,000 psi; ys, 50,000 


Oil-quench for high 
45,000 


Oil-quench for high 
45,000 


Oil-quench for high 
50,000 


Oil-quench for high 
50,000 


Oil-quench for high 
45,000 


psi; elong in 2 in., 4 per cent min; bhn, 
207. 

Cast steels available as follows: 

30-70; in heat-treated state: Ts, 70,000 psi 
min; ys, 35,000 psi min; elong in 2 in., 
24 per cent min; bhn, 150. 

45-80; in heat-treated state: Ts, 80,000 psi 
min; ys, 40,000 psi min; elong in 2 in., 


17 per cent min; bhn, 170. 


32X105; in heat-treated state: Ts, 105,000 
psi min; ys, 85,000 psi min.; elong in 2 in., 
15 per cent min; bhn, 217. 


H 


HANDY FLUX (Welding rod)—Handy & Har- 
man, New York 7. 


For brazing steel, stainless steel, Monel metal, 
nickel, copper, beryllium - copper, brass, 
bronze, aluminum-bronze and various other 
ferrous and nonferrous metals and alloys. 
Liquid and active at 1100 F. 


HARDEX (Arce welding electrode)—Metal & 
Thermit Corp., New York 5. 


A series comprising Nos. 20, 25, 45 and 60, 
for hard facing drills, dippers, hammers, 
rollers, crushers, wobblers, sprockets, spin- 
dles, impellers, idlers, scraper blades, wear- 
ing plates, etc.; with characteristics such as 
high corrosion resistance, high abrasion re- 
sistance and good bearing qualities. 


HARDWELD (Welding electrode)—Lincoln Elec- 
tric Co., Cleveland, 


Type 100; high-carbon arc welding electrode 
having bhn of 225-488. Provides dense, 
tough surface of moderate hardness to en- 
able various steel parts to resist shock and 


Material can be 
made to possess an extremely high coeffi- 


40,000 - 


abrasion; for 
flanges, etc. 


locomotive or crane tire 


Type 50; medium-carbon steel electrode for 
building up steel parts and surfaces, Dg, 
posit has considerable resistance to defor. 
mation and wear, and is machinable at slow 
speed, Coating stabilizes the arc and per. 
mits deposition of a tough, dense medium 
carbon 'steel. Hardness, deposited on straight. 
carbon steel and allowed to cool naturally 
20 to 35 Rockwell C. F 


HARDY (Metal powders)—Charles Hardy Ine, 
New York 17. 


Metal powders of various kinds including aly. 
minum, brass, copper, iron, tungsten, tung- 
sten carbide, manganese, nickel, etc.; avai]. 
able commercially; when compressed into 
parts give physical properties approaching 
those of metals or alloys produced by melt. 
ing and casting, and some properties unat- 
tainable by other means. Company ppro- 
vides laboratory and engineering advisory 
service, 


HARDYNE (Permanent magnet powder) — 
Charles Hardy Inc., New York 17. 


May be pressed to form complex shapes ob- 
tainable by powder metallurgy; parts s0 
produced require no sintering. Among its 
uses are speedometer, pickup and _ instru- 
ment magnets, magnetic recording tape, etc, 


HARRIS 80-10-10 (Copper-tin alloy) — Arthur 
Harris & Co., Chicago 7 


Cu 80, Sn 10, Pb 10; furnished as sand cast- 
ings. Used for bearings and pressure cast- 
ings. 


HARRIS SILENTBLOC (Metal-rubber composi- 
tion)—Harris Products Co., Cleveland, 0. 


Metal combined with natural or synthetic rub- 
ber for mountings and bearings. Used for 
machine mounts to control vibration, oscil- 
lating or torque joints, spring-shackle bush- 
ings. Applications include automotive, farm 
machinery, aircraft, railroad, and electrical 
. equipment, etc, 


HARVEL (Insulating varnishes)—Irvington Var- 
nish & Insulator Co., Irvington, N. J. 


Special phenol-formaldehyde, polymerization 
type varnishes with exceptional penetrating 
power, excellent electrical properties; non- 
corrosive; unusual resistance to acids, dilute 
alkalies, moisture, lubricating and transfor- 
mer oil; save baking time required; harden 
by polymerization rather than oxidation and 
cure to infusible nonthermoplastic state. For 
use with any type of insulation. Also oleo- 
resinous types in clear and black, air-dry- 
ing, baking. 


Oil stop; oilproof, waterproof, heat-resistant, 
phenol-aldehyde used in splicing electrical 
cables; to seal and insulate electrical coils. 
Applied as a viscous liquid, it hardens by 
polymerization to an infusible, nonthermo- 
plastic state; adheres to rubber, oil-impreg- 
nated paper, varnished cambric, fiber, bake- 
lite and copper. 


HASCROME (Hard facing rods)—Haynes Stel- 
lite Co., Kokomo, Ind, 


Cr 10-14, C 0.80-1.20, Mn 3-5, Fe balance; 
welding rod for hard facing parts subject to 
abrasion and impact, and castings to resist 
abrasion and impact. 


HASKELITE (Plywood)—Haskelite Mfg. Corp., 
Grand Rapids 2, Mich. 


Resin-bonded plywood; light weight; high 
strength; elastic; hardenable into desired 
forms and shapes. Used for airplanes, buses, 
railways, radio cabinets and speakers, pas- 
senger cars, etc. 


HASTELLOY (Nickel-base alloys)—Haynes Stel- 
lite Co., Kokomo, Ind, 


A; C 0.02-0.12, Mo 17-21, Fe 17-21, Ni bal- 
ance, Furnished in rough bars, finished 
rods or bars, straight strip, welded tubing, 
wire, sheet, plate, and as sand castings; for 
machining, hot working, stamping, drawing 
and arc, gas and resistance welding. As 
cast: Ts, 69-78,000 psi; ys, 42,500-45,000 
psi; elong, 8-12 per cent; bhn, 155-200; 
impact str, 25-35 ft-lb (Izod). Rolled, an- 
nealed: Ts, 110-120,000 psi; ys, 47-52,000 
psi; elong, 40-48 per cent; bhn, 200-215, For 
all types of chemical equipment, coils, ves- 
sels, heat exchangers, etc. 
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B; Mo 24-32, Fe 3-7, C 0.02-0.12, Ni balance. 
*Furnished in rough bars, finished rods or 
pars, straight strip, welded tubing, wire 
sheet, plate and castings; for machining, hot 
working, drawing, brazing, and arc, gas and 
resistance welding. As cast: Ts, 75-82,000 
psi; ys, 55-57,000 psi; elong, 6-9 per cent; 
hardness, rockwell: B, 92-99. Rolled-an- 
nealed: Ts, 130-140,000 psi; ys, 60-65,000 
psi; elong, 40-45 per cent; hardness, rock- 
well B, 96-100; sp gr, 9.24; abrasion resist- 
ance, medium. For all types of chemical 
equipment and turbine blading. 


C; Mo 14-19, Fe 4-8, C 0.04-0.15, Cr 12-16, 
W 3-5.5, Ni balance. Furnished in rough 
bars, finished rods or bars, welded tubing, 
wire, sheet, plate and castings; for machin- 
ing, hot working, stamping, drawing, braz- 
ing and arc, gas and resistance welding. As 
cast: Ts, 72-80,000 psi; ys, 45-48,000 psi; 
elong in 2 in., 10-15 per cent; hardness, 
rockwell B, 89-97. Rolled annealed: Ts, 
115-128,000 psi; ys, 55-65,000 psi; elong 
in 2 in., 25-50; hardness, rockwell C, 50-55. 
Sp gr, 8.94; max cont. serv. temp, 2000 F; 
abrasion resistance, medium, For all types 
of chemical equipment, also exhaust gas 
systems for aircraft, heat-treat furnace 
parts, and carburizing furnace parts. 


D; Si 11, Cu 2-5, Al 1 max, Ni balance. 
Furnished as castings and cast welding rod, 
In untreated state: Ts, 36-40,500 psi; hard- 
ness, rockwell C, 50-55; sp gr, 7.80; non- 
magnetic; max cont. serv. temp, 1200 F; 
abrasion resistance, high. For equipment for 
handling hot sulphuric acid, also for wear 
parts such as sleeves, bushings, etc. 


HAVEG 41, 48, 60 (Furane thermosetting plas- 
tics)—-Haveg Corp., Newark 23, Del. 


Furnished in sheets, rods and tubes, for com- 
pression molding and casting. Abrasion re- 
sistance, medium; resistant. to acids, alka- 
lies and solvents; max cont. serv temp, 300 
F. Principally used for process equipment 
such as tanks, valves, pumps, pipe, fans, 
fume ducts, etc. 


HAYNES STELLITE (Co-Cr-W welding rods and 
castings)—,Haynes Stellite Co., Kokomo, Ind. 


1; Cr 28-34, W 11-15, Co balance. Cast hard- 
facing rod. In untreated state: Ts, 47,000 
psi; comp str, 256,000 psi; hardness, rock- 
well C; 54 (gas welded) and 45 (are weld- 


ed); sp gr, 8.59; nonmagnetic; max cont. 
serv. temp, 2000 F; abrasion resistance, 
high, . For hardfacing farm implements, 


screw conveyors, mixing machine plows, bed 
plates, guides, cams, scrapers, stripping 
knives, and other applications requiring re- 
sistance to heat, abrasion and ‘corrosion or 
combinations of these, and where only mod- 
erate shock: is encountered. ‘ 


6; Cr 25-31, W 3-6, Co balance. Hardfacing 
rod. Ts, 105,000 psi; comp str, 220,000 
psi; elong in 2 in., 1 per cent; hardness, 
rockwell C, 40-46; sp gr, 8.38; nonmagnetic; 
weldability, good; max cont. serv. temp, 
2000 F. For valves, disk gates and plugs 
for steam, gas H,O, knives, strippers, rolls, 
shafts, sleeves, etc., where: heat, abrasion 
and corrosion resistance are required, and 
where more ductility and shock resistance 
is needed than that of Alloy No. 1. 


12; Cr 26-32, W 6-10, Co balance. Hardfacing 
rod and castings. In untreated state: Ts, 
76,000 psi; comp str, 193,000 psi; hardness, 
rockwell C, as cast, 46-58, as deposited, 
gas, 48; sp gr, 8.40; nonmagnetic; max 
cont. serv. temp, 2000 F. For guides, ham- 
mers and other applications similar to those 
given for Nos. 1 and 6, where higher 
strength and abrasion resistance is required. 


21; C 0.20-0.35, Cr 25-30, Ni 1.50-3.5, Mo 
4.5-6.5, Fe 2 max, Furnished in sheets and 
sand and precision castings, for hot work- 
ing, brazing and arc, gas and resistance 
welding. In untreated state: Ts, 101,300 psi; 
ys, 82,300 psi; elong in 2 in., 8.2 per cent; 
hardness, rockwell C, 28-32; sp gr, 8.30; 
nonmagnetic; max cont. serv. temp, 2000 
F; abrasion resistance, high; good long-time 
properties at elevated temperatures. En- 
durance strength in alternate bending at 
120 cycles per second at 10® cycles, room 
temp, 35-40,000 psi; at 1200 F, 44,000 psi; 
and at 1500 F, 33,000 psi. For turbine 
blading, exhaust systems for aircraft and 
other high-temperature applications. 


23; C 0.35-0.50, Cr 23-29, Ni 1.50 max, W 
4-7, Fe 2 max, Co balance, Furnished in 
sheets and castings, for hot working, braz- 
ing arc, gas and resistance welding. In un- 
treated state: Ts, 105,400 psi; ys, 58,400 
psi; elong in 2 in., 7 per cent; hardness, 
rockwell C, 28-32; sp gr, 8.54; nonmagnetic; 
resists corrosion caused by high-temperature 
oxidation and exhaust gases; max cont. serv. 
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temp, 2000 F; abrasion resistance, medium. 
For turbine blading and other high-tempera- 
ture applications. Material has good long- 
time properties at elevated temperatures. 

‘ 


27; C 0.35-0.50, Cr 23-29, Mo 5-7, Fe 2 
max, Co 30 min, Ni balance. Furnished in 
sheet and castings, for hot working, brazing, 
and arc, gas and resistance welding. In un- 
treated state: Ts, 82,500 psi, ys, 46,900 
psi, elong in 2 in., 7 per cent; hardness, 
rockwell C, 17-22; sp gr, 8.21; nonmagnetic; 
resists corrosion caused by high-temperature 
oxidation and exhaust gases; max cont, serv, 
temp, 2000 F; abrasion resistance medium. 
Good long-time elevated-temperature prop- 
erties. Endurance strength in alternate bend 
at 120 cycles per second at 108 cycles, at 
1200 F, 41,000 psi; at 1500 F, 38,000 psi. 
For turbine blading and other high-tempera- 
ture applications. 


30; C 0.35-0.50, Cr 23-29, Ni 13-17, Mo 5-7, 
Fe 2 max, Co balance. Furnished in sheets 
and castings, for hot working, brazing and 
arc, gas and resistance welding. In untreated 
state: Ts, 100,000 psi; ys, 65,000 psi; elong 
in 2 in., 6 per cent; hardness, rockwell C, 
28-32; sp gr, 8.31; resists corrosion caused 
by high-temperature oxidation and exhaust 
gases; max cont. serv. temp, 2000 F; abra- 
sion resistance, high. Excellent long-time 
properties at elevated temperatures. Endur- 
ance strength in alternate bend at 120 
cycles per second at 108 cycles, at 1200 F, 
41,000 psi; at 1500 F, 38,000 psi. For tur- 
bine blading and other high-temperature ap- 
plications. 


31; C 0.45-0.60, Cr 23-28, Ni 9-12, W 6-9, 
Fe 1.50 max. Co balance. Furnished in 
sheets and castings; for hot working, braz- 
ing; and arc, gas and resistance welding. In 
untreated state: Ts, 101,000 psi; ys, 74,100 
psi; elong in 2 in., 11 per cent; sp gr, 8.61; 
resists corrosion caused by high-tempera- 
ture oxidation and exhaust gases; max cont. 
serv. temp, 2000 F; abrasion resistance, 
high, ‘Excellent long-time properties at ele- 
vated temperatures. Endurance strength in 
alternate bend at 120 cycles per second at 
108 cycles; at 1200 F, 41,000 psi; at 1500 F, 
38,000 psi. For turbine blading, etc. 


93; Xe 15-19, Co 4-7, V 0.5-3 Mo 13-17, 
Fe balance. Cast welding rod; heat to 1950 
F and air cool. As cast: Ts, 43,000 psi; 
comp str, 407,800 psi; hardness, rockwell 
C, 62 as deposited, gas welded. In heat- 
treated state: Ts, 34,700 psi; comp str, 
285,300 psi; hardness, rockwell C, gas 
welded, heat treated, 66-67; arc welded, 
heat treated, 63-64, Suitable for hardfacing 
where high cold hardness is necessary and 
‘corrosion is not an important factor; for 
applications which tend to grind away a 
thetallic surface, such as dredge pump im- 
pellers, cement clinker crusher rolls, etc. 


98M2; Cr 27-31, W 16-19, Co balance. Fur- 
nished as castings. In untreated¢state: Ts, 
63,000 psi; hardness, rockwell C, 62-64; 

; nonmagnetic; resists corrosion caused by 
high-temperature oxidation; max cont. serv. 
temp, 1800 F; abrasion resistance, high. 
For metal-cutting tools, for cast iron, steels, 
nonferrous alloys and nonmetallic materials; 
gages, bushings and special castings requir- 
ing resistance to heat, abrasion and corro- 
sion, or combinations of these. 


Star-J Metal; Cr 29-34, W 15-19, Co balance. 
Furnished as castings. In untreated form: 
Ts, 65,000 psi; hardness, as cast, rockwell 
C, 58-62; sp gr, 8.76; nonmagnetic; welda- 
bility, good; resists corrosion all atmospheric 
conditions including brine, also 10 per cent 
boiling HNO,, boiling acetic and ferric sul- 
phate, and 10 per cent solutions of ferric 
chlorides; max cont. serv. temp, 2000 F; 
abrasion resistance, high. For metal cutting 
tools, gages, valves and seats, bushings, 
guide rolls, cam followers, and other special 
castings requiring resistance to heat, abra- 
sion and corrosion, or combinations of these 
encountering only moderate shock or impact 
where maximum hardness is required. 


HAYSTELLITE (Tungsten carbide welding rod) 
—Haynes Stellite Co., Kokomo, Ind, 

Hard grade; W 90-96, C 3.50-4.50 and Co 
0.50-2.00. In untreated state: Hardness, 
rockwell A, 82-88, as deposited; abrasion 
resistance, high. For oil well drilling tools, 
rock bits, farm implements, earth moving 
equipment and other applications where 
utmost resistance to abrasion is necessary. 


Tough grade; W 79-85, C 3.50-4.50 and Co 
8-11. In untreated state: Hardness, rockwell 
A, 82-88; abrasion resistance, high. For 
hard setting oil well drilling tools, earth 
moving equipment, pulverizing hammers, 
and other applications where abrasion re- 
sistance is required. 
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HECLA (Bronze)—Titan Metal Mfg. Co., Belle- 
fonte, Pa. 


Cu 60, Pb 0.80,:Sn 0.75; Zn balance. Ts, 60,- 
000 psi; ys, 30,000 psi; elong, 40%; hard- 
ness, 55 Rockwell B. Machinability, good; 
corrosion resistant; good sea-water resist- 
ance, 


HEMIT (Cold-molded refractory material)—Gar- 
field Mfg. Co., Garfield, N. J. 


Heat resistance, 1500-1750 F; low moisture 
absorption when impregnated; high dielec- 
tric strength; noninflammable. Used for in- 
terior parts of heating devices, or where a 
molded part must withstand an arc. 


HEPPENSTALL (Chrome - nickel - molybdenum 
steel)—Heppenstall Co., Pittsburgh. 


2 C 30; Ni-Cr-Mo steel; C 0.3. For shafting 
where high torsional strength is required. 


5 H 50; C 0.5; Cr-Mo and V alloy; furnished 
as die blocks. Material is heat-resistant, 
abrasion-resistant; has high tensile strength 
and high ductility. Used for strip mill rolls, 
etc. 


HERCULES (Cellulose acetate flake)—Hercules 
Powder Co., Wilmington 99, Del. 


A thermoplastic material furnished in the 
form of flake only. Can be fabricated by 
injection molding, compression molding, ex- 
trusion and blow molding. Abrasion resist- 
ance, medium; chemical properties, resists 
weak acids and alkalies; flex str, 2000-13,- 
000 psi; dielectric strength (volts per mil. 
inst.), 290-365; ts, 3000-8000 psi; impact str 
(ft-lb, Izod), 0.7-6.0. Produced in full 
range of brilliant colors including translu- 
cent and transparent color effects; water 
absorption (24 hr, % in. thick—%), 1.5-2.9; 
sp gr, 1.27; machinability, excellent; ther- 
mal expsn, (per °C), 10-15 x 10; for small 
motor housings, wire covering, etc. 


HERCULITE (Heat-treated plate glass)—Pitts- 
burgh Plate Glass Co., Pittsburgh 19. 


Furnished in flat and bent sheets. Corrosion 
and abrasion resistance, high; heat-resistant 
to 650 F; flexibility, medium; ts, 29,500 
psi; moisture absorption, low; nonflammable; 
sp gr, 2.52; transparent; highly polished. 
For use as windows or any glass application 
requiring unusual strength. 


HERCULOY (Silicon bronze)—Revere Copper & 
Brass Inc., New York 17. 


No. 420: Has corrosion resistance of copper 
and mechanical properties of mild steel. 
Physical properties depending on hardness; 
ts, 58-94,000 psi; ys, 22-58,000 psi; elong 
in 2 in., 60-8%; hardness, Rockwell 60B- 
93B; conforms to ASTM specifications. Has 
good cold working properties, excellent hot 
working properties, fair machinability, good 
weldability, is excellent for soldering and 
good for polishing. Used for tanks, pres- 
sure vessels (steam pressure not to exceed 
125 lb), weatherstrips, forgings, conduits, 
hydraulic pressure lines, etc. 


No. 421; Low-silicon Bronze; has excellent 
cold working properties, excellent hot work- 
ing properties, fair machinability, good weld- 
ability, is excellent for soldering and fair 
for polishing. Physical properties depending 
on hardness; ts, 45-70,000 psi; ys, 15-55,000 
psi; elong in 2 in., 60-8%; hardness, Rock- 
well 60F-80B; conforms to ASTM specifica- 
tions. Used for cold headed bolts, nuts, 
screws, lag bolts, hydraulic pressure lines, 
cable clamps, cotter pins, etc. 


HERESITE (Thermosetting phenol-formaldehyde 
powder)—Heresite & Chemical Co., Manito- 
woc, Wis. 


Synthetic phenol-formaldehyde molding pow- 


ders having high chemical resistance, with 
exception of strong alkalies, Max cont serv 


temp, 300 F; inflammable; flexibility, low; 
dielectric str, 300 volts per mil; ts, 
psi; comp str, 15,000 psi; trans str, 9000 


psi; flex str, 9000 psi; elong in 2 in., 0.6%; 
moisture absorption, low; available in black, 
brown, red, green and tan; sp er, 1.3-1.5; 
Bhn, 30; coef of thermal expansion, 4 x 10 
in./in./degree C. For dials, knobs, gages, 
insulators, housings, closures, handles, etc. 


No. GP-W: Phenol formaldehyde thermosetting 
plastic furnished in the form of powder for 
compression and transfer molding. Abrasion 
resistance, medium; chemical resistance, me- 
dium to high for acids—medium to low for 
caustics; max cont serv temp, 350 F; flex- 
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ural atr, 9000 pai; dielectric atr, 350 volts 
per mil inst; ta, 5000 pai; comp atr, 15,000 
pai; impact str (Izod), 0,30 lb; produced in 
black, brown, green and red; moisture ab- 
sorption, low; sp gr, 1,3-1.4; is opaque; 
machinability, fair, A general-purpose mold- 
ing material having excellent finish, 


No, M-66: Panel formaldehyde thermosetting 


plastic furnished in the form of powder for 
compression molding, Abrasion resistance, 
medium; chemical resistance, medium; chem- 
ical resistance, high for acida-—medium to 
low for caustics; max cont serv temp, 350 
F; flexural str, 12,000 pai; dielectric str, 
400 volta per mil inat,; ts, 7000 pai; comp 
atr, 10,000 pal; impact atr (Izod), 0.36 ft- 
ib; produced in red, amber and green; mois- 
ture absorption, low; ap gr, 1.29; produced 
transparent; machinability, fair, Provides 
excellent finish; ia used for dairy equip- 
ment, hospital equipment, etc. 


HEVIMET (Special alloy)-—General Electric Co., 


Chemical Dept., Pittsfield, Mass, 


Furnished in the form of sheets and rods pro- 


duced by powder metallurgy, Abrasion re- 
sistance, high; ta, 85,000-118,000 pai; ap gr, 
16.8-17.0; machinability, good; hardness, 
Rockwell 30-40 C; coefficient of thermal ex- 
pansion, 5.6 x 10-* inch/inch/degree C, An 
extremely dense and heavy material used 
for X-ray absorption acreens and balancing 
weights for crankshafts, airacrewa, centrifu- 
gal clutches, etc, 


HIDEN (Laminated plastios)-—-Parkwood Corp., 


Wakefield, Maas, 


Furnished in plates for machining. Abrasion 
resiatance, medium; resista weak acids and 
alkalies; max cont, serv, temp, 200-250 F; 
alow burning; rigid; dielectric atr, 200-500 
volta per mil; ts, 35,000 pai; comp atr, 
20,000 pai; flexural atr, 30,000 pal; molature 
absorption, low; available in amber color; 
opaque; #p gr, 1,30-1.35; machinability, 
good, For use where lightweight and 
atrength are required, such as textile picker 
aticka, etc, Also for forming dies for alu- 
minum and light-gage steel, spinning chucks 
and assembly fixtures. 


HIGH DENSITY ALLOY 112 (High tungsten 


alloy)—-Callite Tungsten Corp., Union City, 


Contains 85-90% tungsten, Furnished in rough 
bara or billets, finished rods or bars. Ta, 
60-80,000 pai; ya, 70-75,000 psi; elong in 
2 in,, 1-2%; hardness, Rockwell A, 60-64. 
Can be ailver soldered and brazed using 
regular technique, Is readily machinable; 
can be shaped, drilled, tapped in much the 
same fashion as a good grade of caat iron, 
At elevated temperatures red heat or there- 
abouts, it oxidizes slowly. At ordinary room 
temperature it resists atmospheric corrosion 
almost completely. Is particularly suited for 
balancing weights where space is at pre- 
mium; for example, balancing weight for 
crankshafte for aircraft engines; balancing 
weight for controlling pitch tn air screws, 
for centrifugal clutch plates, for rotors in 
gyroscopic devices, Because of its high 
density, it may also be used as a container 
for radio-active substances and as an ab- 
sorption screen for radio-active radiations 
and x-rays, 


HILLS McCANNA (Magnesium and aluminum- 


base alloys)-——Hills-McCanna Co,, Chicago, 


Magnesium and aluminum base alloy sand 
castings. 


HIPERCO (lron-cobalt alloy) -—- Westinghouse 


Electric Corp., East Pittsburgh, Pa. 


Contains approximately 1/3 cobalt, 2/3 iron 


and 1 to 2% of another element to increase 
electrical resistivity. Has higher magnetic 
saturation value and higher permeability at 
large magnetization forces than pure iron. 
Furnished in straight strip, sheet and plate 
for machining and hot or cold forging. In 
untreated state: Ts, 50,000 psi; ys, 40,000 
pai; elong in 2 in,, 2-4%; sp gr, 8.10, For 
magnetic parts where high magnetic satura- 
tion value and high permeability at high 
flux densities are desired. 


HIPERNIK (TIron-nickel magnetic alloy)—West- 


inghouse Electric Corp,, East Pittsburgh, Pa. 


A magnetic alloy consisting of 49.5% nickel 
and 49.5% iron, manganese 0.1; extremely 
ductile. Developed for its high magnetic 
permeability at low and moderate induc- 
tions; primarily for radio and communica- 
tion applications. Used for transformer lam- 


inations, relays, radio and current trans- 
formers, etc, 


HIPERSIL (Magnetic silicon iron) — Weating- 


house Electric Corp., East Pittsburgh, Pa, 


A high permeability silicon iron whose opti- 


mum magnetic qualifications exist in the 
rolling direction, Makes possible lightweight 
core conatruction, Available in finished 
core form only, For a variety of applica- 
tions in communications field, including 
radio and radar transformers, chokes, re- 
lays, reactors, etc, Available in three grades, 


HI-STEEL (Corrosion resistant alloy) —- Inland 


Steel Co,, Chicago 3, 


A low-alloy, high-strength steel furnished in 


plate, sheet, atrip, satructurals and bars; ta, 
70,000 pai; ya, 50,000 pai; elong in 2 in., 
22%; endurance limit, 49,000 pai, Suitable 
for hot or cold working, stamping, drawing, 
brazing, and welding, Can be precipitation 
hardened for higher mechanical properties. 
For reducing deadweight and increasing 
payload of equipment such as railroad 
freight and passenger cars, trucks, busses, 
mine cars, street cars, earth moving ma- 
chinery, concrete mixers, etc, Has a high 
abrasion resistance and a high resistance to 
atmospheric corrosion, 


HI-TEN-SI-LOY (Nickel-yellow brass) -— Titan 


Metal Mfg. Co., Bellefonte, Pa. 


Cu 57, Pb 1, Ni 1.75, balance Zn. Ta, 80- 


95,000 pai; ys, 40-50,000 pai; elong in 2 
in,, 20-30%; hardness, 70-90 Rockwell B; 
modulus of elasticity, 25,000,000 psi, Has 
high strength and good corrosion resistance 
combined with good machinability, Used 
for pump rods, valve stems, bolts, nuts, ete. 


HITEST (Cast iron)——The Medart Co., St. Louts. 
For ordinary cast-iron uses and for cast steel 


im some applications, Material is corrosion- 
resistant; has high tensile strength and good 
machinabilty. 


HOMALITE (Thermosetting plastics) -—- The 


Homalite Corp., Wilmington 166, Del. 


Type 100; furnished in sheets, rods or tubes, 


for casting, stamping and machining. Abra- 
sion resistance, high; resistant to dilute 
acids, alkalies and all organic solvents; max 
cont serv temp, 300 F; dielectric mr, 500 
volta per mil; flexibility, low; ta, 5000 psi; 
flex str, 5,000 psi; moisture absorption, 
low; available in all colors; sp gr, 1.21; 
transparent, translucent, opaque. 


Type 200; furnished in sheets for casting. 


Abrasion resistance, high; chemical resist- 
ance, excellent; max cont serv temp, 250 
F; dielectric str, 500 volts per mil; ts, 2000 
pai; fiex str, 3000 psi; available in all 
colors; shatterproof; sp gr, 1.0; transparent, 
translucent, opaque. 


HOTFORM (Hot-work die steel)—-Vanadium Al- 


loys Steel Co., Anchor Drawn Steel Co., 
Colonial Steel Div., Latrobe, Pa. 


Hot-work die steel of 5% Cr type, available 


in three types; all furnished in rough bars 
or billets, finished rods or bars, sheet, plate, 
forgings and drill rod; for precision casting, 
machining, hot and cold working, stamping, 
drawing and brazing. In heat-treated state: 
Hardness, rockwell C, 55-59 max; magnetic; 
weldability, fair; max cont serv temp, 800- 
1000 F; good bearing qualities. 


HOYT (Babbitt metal)—National Lead Co., New 
York 6. 


Analysis of material varies according to the 


bearing application, 


HUNT-SPILLER Gun Iron (Cast iron)-—Hunt- 


Spiller Mfg, Corp., Boston 27, 


Air furnace cast iron with analysis in ac- 


cordance to customer's specification; fur- 
nished as sand castings, In untreated state: 
Ts, 35,000-60,000 psi. Outstanding char- 
acteristics: Uniformity, soundness, pressure 
tight, heat, abrasion and wear resistance, 
For pressure cams, gears and rings, 


HUSSEY (Copper)—C, G, Hussey & Co., Div. 


of Copper Range Co,, Pittsburgh, 


Copper sheet, strip, drawn tubing and shapes, 


wire and rod to specification. Good ma- 
chinability, weldability and formability, High 


general corrosion resistance, Excellent for 
electrical switch parts, bellows, eyelets 
deep-drawn parts, trim for appliances, ete, 
Provides exceptionally good base for plating. 


HYCAR (American rubber) —B. F, Goodrich 


Chemical Co,, Cleveland 16, 


Vulcanizable types of American-made rubber 


of butadiene base furnished in crude sheet 
and latex forms, Sheets may be compound. 
ed into any type of stock desired for fyr. 
ther processing by molding, extruding and 
calendering, The latices may be compounded 
for coating, dipping and impregnating paper 
cloth, leather and other allied materials, ' 


Type OR-15 (oil-resistant); vulcanizable Amer. 


joan rubber, butadiene-acrylonitrile copoly. 
mer; excellent oil, heat, abrasion and aging 
resistance; good flex life; t#, 2500-4500 pai; 
dielectric strength, 500 volts per mil; mois. 
ture absorption, medium; may be compound. 
ed in colors, or for blending with viny! and 
phenolic resins, Hycar OR-15 EP (easy 
processing) represents a moat recent devel- 
opment, Available in limited production 
quantities, Used for all resilient parts, 


Type OR-25 (oil-resistant); vulcanizable Amer- 


joan rubber, butadiene-acrylonitrile copoly. 
mer; abrasion resistance, high; resists cor- 
rosion caused by petroleum products; heat- 
resistant to 300 F; flexibility, high; dielec- 
tric strength, 500 volta per mil; ts, 2000- 
3500 psi; moisture absorption, low. This 
grade is available in an easy processing 
type, Hycar OR-25 EP, and easy processing, 
nonastaining type, Hycar OR-25 NS. NS is 
sold at a premium due to addition of se- 
lected ingredients, May be compounded in 
colors. 


Type O8-10 (oil-soluble); vulcanizable Amer- 


ican rubber, butadiene-styrene copolymer; 
furnished in sheets; for molding, extruding 
and calendering; flexibility, high; ta, 2000- 
3000 pai; moisture absorption, low; takes 
color, For abrasive ‘wheels, electrical insu- 
lation, and general replacement for natural 
rubber. 


All types used for gaskets, tubing, vibration 


insulators, packings, hose, printing rollers 
and blankets, wire covering and jacketing, 
and any other general type of application 
where resilient materials are required. All 
can be compounded to bonehard (Ebonars) 
with a 100 F higher softening point than ob- 
tainable with natural hard rubber. 


HYDROCAL (Gypsum cements)—United States 


Gypsum Co,, Chicago 6. 


Pattern Shop Hydrocal: Has moderately low 


setting expansion; dimensional accuracy; is 
plastic, free forming and particularly suited 
for pattern and model making. A general- 
purpose gypsum cement which can be 
carved or otherwise worked freely. 


A-11: A high strength gypsum cement with 


an exceptionally low setting expansion, Has 
a short period of plasticity and stiffens rap- 
idly. Thia makes it difficult to form under 
a template, 


B-11: Has a low setting expansion, high de- 


gree of plasticity, gradual setting action, 
and is specifically designed for use itn the 
production of built-up models or template- 
formed models, It is harder to carve than 
Pattern Shop Hydrocal, 


HYDROSTONE (Gypsum cement)—United States 


Gypsum Co., Chicago 6. 


Extremely hard and strong; cannot be worked 


under a template; used where extreme sur- 
face hardness is required; expansion 18 
greater than Grade A-11 or B-11 HYDRO- 
CAL. 


HYFLEX (Rubber-like plastics tubing)—Irving- 


ton Varnish & Insulator Co., Irvington, N. J. 


Has excellent abrasion resistance; does not 


become brittle at temperatures as low 48 
—58 F; obtainable in six opaque colors; 
dielectric str, 1000 volts per mil (dry), 800 
volts per mil (wet), for tubing of wall thick- 
nesses approximately 0.020 in.; ts, 3000 pal: 
good chemical stability. For moderately 
low-temperature applications, wire insula- 
tion, conduit, lug insulation, low-pressure 
hose, 


HYLASTIC (Cast steels) -—- American Steel 


Foundries, Industrial Div., Chicago 11. 


Wide variety of carbon, low alloy, corrosion 


and heat resistant steels furnished in sand 
castings to specification. 
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(High alloy nickel iron)—Driver- 


EMCO 
eT ria Co,, Harrison, N. J, 


Alloy of nickel and iron characterized chietly 
py its high-temperature coefficient of elec- 
trical resistance, Lends itself advantageously 
to uses requiring self regulation by tem- 
perature such as immersion heaters, 


HY-TEMP (Composition) — Keasbey & Mattison 
Co., Ambler, Pa, 


A combination of diatomaceous silica and as- 
pestos fiber made into heat-insulating blocks, 
cements and pipe covering; high heat resist- 
ance; incombustible; and low thermal con- 
ductivity, Used for thermal] insulation up to 
1900 F. 


HY-TEN (Alloy steel) -- Wheelock, Lovejoy & 
Co, Inc.,, Cambridge 39, Maas, 


A-1X: C 0,20, high Mn-Mo alloy steel, fur- 
nished in rough bars or billets, finished rods 
or bars and forgings; for machining and hot 


working, heat treated state; ts, 110,000 
psi; ys, 65,000 psi; elong in 2 in,, 25%; 
impact str, 85 ft-lb (Izod); weldability, 
fair; abrasion resistance, high. For gears, 


bushings, cams, clutches, bolts, etc, 


B-2: C 0.40, Mn-Cr alloy steel; furnished in 
rough bars or billets, finished rods or bars 
and forgings; for machining and hot work- 
ing. Untreated state: Ts, 100,000 psi; ys, 
60,000 psi; elong in 2 in., 26%; Dhn, 187; 
weldability, fair. For shafts, gears, spin- 
dies, screws, studs, racks, etc. 


B-3X: C 0.50, Mn-Cr-Mo alloy steel; furnished 
in rough bars or billets, finished rods or 
bars, and forgings; for machining and hot 
forging. In heat-treated state: Ts, 181,000 
pal; ys, 164,000 psi; elong in 2 in., 14%; 
impact str, 30 ft-lb (Izod); bhn, 388; weld- 
ability, fair; max cont serv temp, 800 F. 
For gears, axles, spindles, clutches, etc. 


B Temper Na, &: C 0.95, electric furnace 
steel; furnished in rough bars or billets, 
finished rods or bars and forgings; for ma- 
chining and hot working. In heat-treated 
state: Hardness, Rockwell C, 65; abrasion 
resistance, high; machinability, good, For 
cold heading dies, rolls, bushings, gages, 
cams, etc. 


M Temper: C 0.70, Cr-Ni-Mo alloy steel; fur- 
nished in rough bars or billets, finished rods 
or bars and forgings; for machining and hot 
working, In heat-treated state: Ts, 294,000 
pal; ys, 270,000 psi; elong in 2 in., 544%; 
impact str, 5 ft-lb (Izod); hardness, Rock- 
well C 60, For rolls, cams, clutches, collets, 
gears, gages, etc. 


HYTENAT (Aluminum castings)—-B & S Bronze 
Foundry, Inc., Long Island City 1, N. Y. 


High tensile strength aluminum castings re- 
quiring no heat treatment, Ts, 35,000 psi; 
ys, 25,000 pai; elong in 2 in,, 4-5%; bhn, 74. 


H¥-TEN-SL (Aluminum manganese bronzes)— 
American Manganese Bronze Co., Philadel- 
phia 36, Pa. 


Available in five grades as rough bars or bil- 
lets, finished rods or bars, castings and 
forgings, as follows: 


No, 1; Cu 60-68, Zn 20-24, Al 3-7, Mn 2.5-5 


and Fe 2-4. In untreated state: Ts, 10,800 
psi min; comp ys, 58,000 psi min; ys, 
65,000 psi; elong in 2 in., 14 per cent; 


impact resistance, medium; bhn, 220; prac- 
tically nonmagnetic; weldability, fair; heat 
resistant to 500 F; abrasion resistance, 
medium; pressure resistance, good. Used 
for lifting nuts, housing nuts, worm wheels 
(slow speed), spur and bevel gears, etc. 


No, 1A; Cu 60-68, Zn 20-24, Al 3-7, Mn 
2.5-5 and Fe 2-4, In untreated state: Ts, 
11,500 psi min; comp ys, 65,000 psi min; 
ys, 75,000 min; elong in 2 in., 12 per cent; 
impact resistance, medium; bhn, 240 min; 
practically nonmagnetic; weldability, fair; 
resists corrosion caused by water, air, etc.; 
heat resistant to 500 F; abrasion resistance, 
medium, For same applications as No. 1. 


No, 2 (sand cast); Ts, 100,000 psi; ys, 55,000 
psi; elong in 2 in., 15 per cent; comp ys, 
50,000 pai, 


No, 3; Cu 60-68, Zn 20-24, Al 3-7, Mn 2.5- 
5 and Fe 2-4. In untreated state: Ts, 90,000 
Psi min; comp ys, 40,000 psi min; ys, 
45,000 psi min; elong in 2 in., 20 per cent 
min; impact resistance, medium; bhn, 175; 
practically nonmagnetic; weldability, fair; 
resists corrosion caused by air, water, etc; 
heat resistant to 500 F; abrasion resistance, 
medium; good pressure resistance. For ap- 
plications same as Nos. 1 and 1A, 
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No, 4 (sand cast); Ts, 85,000 psi; ys, 40,000 
psi; elong in 2 in., 25 per cent; comp ys, 
35,000 pai. 


Also producers of manganese-bronze sand and 
centrifugal castings, hot-rolled and extruded 
rods, bars, shapes and sheets and forgings; 
gun metal sand and centrifugal castings; 
phosphor bronze sand castings; red brass 
sand and centrifugal castings; valve bronze 


sand castings; nickel-bronze and cupro- 
nickel castings; silicon bronze sand, cen- 
trifugal and permanent-mold castings, forg- 


ings, rods, bars, sheets, tubing and extruded 
sections; and bearing bronzes. 


IDEAL ELECTRIC STEEL (Carbon and alloy 
steels)—-The National Supply Co., Torrance, 
Calif. 


Sand castings and‘open die forgings of various 
carbon and alloy steels produced to standard 
specifications such as SAE, AISI, and 
ASTM, etc. 


IDEALOY (Bearing alloy)—-Wellman Bronze & 
Aluminum Co., Cleveland. 


Copper-tin-zine alloy for heavy- duty bearings. 


ILLINOIS (Sheet and strip zinc)—lllinois Zinc 
Co,, Chicago 32. 


Furnished in straight and coiled strip and in 
sheet and plate, for stamping and drawing. 
In untreated state; ts, 25,000 psi; welda- 
bility, poor; ductility, high. For nameplate 
and instruction plates, transformer cases, 
etc. 


ILLIUM G (Cast nickel alloy)-—Burgess-Parr 
Co., Freeport, Il. 


Ni 54-58, Cr 20-24, Cu 5-7, Mo 5-7, Mn 
0.75-1.5, Si 0.65 max, C 0.2 max. Avail- 
able in sand castings, permanent-mold cast- 
ings, and precision castings to specifications. 
Other methods of fabrication include ma- 
chining and arc, gas and resistance welding. 
No heat treatment required. Ts, 60-73,000 
psi; elong in 2 in, 4 to 9.5%; Charpy im- 
pact, 40.3-52.1 ft-lb at room temperature; 
Bhn, 160-210; sp gr, 8.31; nonmagnetic; 
weldability, good, max cont serv temp, 100 
F; abrasion resistance, medium to good. 
Resists most corrosive solutions in a wide 
range of temperatures and concentrations 
including the halogens in dry state and their 
salts and acids in low concentrations at or- 
dinary temperatures. For pumps, meters, 
chemical equipment and other parts subject 
to corrosion, 


INCELOID (Thermoplastic plastics) -—- American 
Products Mfg. Co., New Orleans. 


Cellulose derivative, furnished in sheets for 
extruding. Abrasion resistance, medium; re- 
sistant to mild acids and aikalies, water, 
hydrocarbons; max cont serv temp, 180 F; 
dielectric str, about 800 volts per mil; ts, 
9000 psi; comp str, 11,000 psi; produced in 
color; moisture absorption, medium; sp gr, 
1.27; translucent and transparent; machina- 
bility, good. For use as heat and electrical 
insulating covering. 


INCONEL (High-Ni-Cr-Fe alloy)-——International 


Nickel Co. Inc., New York. 


Furnished in wrought and cast forms; non- 
magnetic. Wrought form: Rod and bar, 
cold-drawn wire, hot-rolled plate, cold-rolled 
sheet and strip, cold-drawn tubing. Proper- 
ties of wrought forms (ranges for various 


forms and tempers); Ts, 80-185,000 psi; 
ys, 25-175,000 psi; elong in 2-in., 50-2 
per cent; bhn, 120-290. Good corrosion 
resistance; good hot and cold workability. 


Good high-temperature properties. For air- 
plane-engine exhaust manifolds, springs that 
must operate at high temperatures, and in 


the food and chemical industries it is 
used for heaters, stills, condensers, tanks, 
piping, valves, etc. In photographic field 


it is used for pumps, reels, shafts, etc. 


Inconel Castings: Untreated. Ts, 70-95,000 psi; 
ys 30-45,000 psi; elong in 2 in., 30-10 per 
cent; bhn, 160-190; nonmagnetic; weld- 
ability, good; abrasion resistance, medium; 
good high-temperature properties; good cor- 
rosion resistance. For parts which need 
high corrosion resistance and/or resistance 
to elevated temperatures. 
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INDIUM (Lead-silver solder)—Indium Corp, of 
America, New York. 


A very soft metal used electrolytically or as a 
constituent of nonferrous alloys; commercial 
grade 99.9-+4- per cent pure; furnished in fin- 
ished rods, bars, foil or pewder; sp gr, 7.31; 
resists corrosion caused by salt spray and 
acids in oil; abrasion resistance, high. Used 
for bearing surfaces, protective coating for 
moving parts subject to wear and corrosion, 


etc. 
INDUR (Phenolic-base plastics)——Reilly Tar & 
Chemical Corp., Indianapolis. 


Thermosetting; furnished in powder form, for 
molding into parts; ts, 8560 psi; high dielec- 
tric strength; noninflammable;, low moisture 
absorption; high heat resistance; corrosion 
and abrasion-resistant; available in colors; 
flexibility, medium; sp gr, 1.37+-. Used for 
instruments and machine accessories includ- 
ing insulating panels, knobs and handles, 
control levers, gears, etc. 


INDUR VARNISH—Reilly Tar & Chemical 


Corp., Indianapolis. 


Phenolic base, thermosetting; for molding into 
parts; high dielectric and tensile strengths; 
noninflammable; transparent; corrosion and 
heat-resistant: impact-resistant; and low 
moisture absorption. Used for laminated 
gears. 


INDUSTREMAL (Stainless steels) — Industrial 


Steels, Inc., Cambridge 41, Mass. 


For data on types, properties, characteristics 
and applications see ‘‘Stainless Steels’’ list- 
ing at end of this section. 


INGACLAD (Stainless-clad steel)—Ingersoll Stee! 
& Disc Div., Borg-Warner Corp. Chicago. 


Consists of a layer of 18-8 chrome-nickel, 
Type 304, also 18-8 cdlumbium stabilised 
and 18-8 molybdenum bearing, stainless 
layer bonded to a layer of ordinary steel. 
Uses include equipment for chemical, food. 
dairy, processing, brewery, packing house, 
bottling industries, etc.; suitable for appli- 
cations requiring stainless steel protection on 
one surface. 


INGERSOLL (Stainless steels)—-Ingersoll Stee) 
& Disc Div., Borg-Warner Corp., Chicago 


Sheet and plate; for data on types, properties, 
characteristics and applications see ‘‘Stain- 
less Steels’’ listing at end of this section. 


INLAND (Steels)—Inland Steel Co., Chicago 3. 


All AISI and SAE carbon steels; also carbon 
steels to ASTM and ARA mechanical prop- 
erty specifications, and chrome-manganese 
and asilico-manganese alloy spring steels. 
Also can furnish any carbon steel to special 
chemical or mechanical requirements con- 
forming to the limits set up as acceptable 
by the AISI. 


INSULKOTE (Weatherproof coating) Jonns- 


Manville, New York 16. 


Weatherproof, heat-resistant coating for use 
over insulation of ducts and other exposed 


equipment. 
INSUROK (Plastics)—-The Richardson Co., Mel- 
rose Park, Ill. 
Thermosetting type: Furnished in laminated 


sheets, rods and tubes for machining or 
punching into parts, or as finished fabricated 
or molded parts; corrosion-resistant; low 
moisture absorption; high tensile strength; 
resistant to shock; comparatively low spe- 
cific gravity. Used for gears, bearings, elec- 
trical insulation. Available in different 
grades. . 


Thermoplastic type: Furnished in molded parts; 
high dielectric strength; low moisture ab- 
sorption; high tensile strength; low specific 
gravity. Available in color. 


Translucent type: Urea, melamine or phenolic 
base, thermosetting in laminated sheets 
and fabricated parts, for instrument dials, 
etc. Material is translucent. 


INTERLAKE 
pounds)—-Interlake Chemical Corp., 
land 14. 


Phenol formaldehyde thermosetting liquid re- 
sins for bonding, impregnating, laminating 
and surfacing. Applications include bonding 
of mineral wool and fiberglas for insulation, 
glues for plywood, impregnating wood, pa- 
per and cloth for plastics laminates. 


(Plastic resins and molding com- 
Cleve- 
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thermosetting molding 
compounds supplied in powder form with 
various fillers such aa wood flour, fabric 
or mineral, to be molded under heat and 
pressure, 


Phenol formaldehyde 


INTEMNATIONAL (Graphite) International 
Graphite & Hlectrode Corp,, Mt, Marya, Pa, 


Graphite electrodes for electric furnaces, graph- 
ite anodes for electrolytic cella, graphite 
molds for casting alloys, pressure sintering 
and centrifugal casting, 


INTHA (Tool steel) It, Boker & Co,, Ine,, 
N. ¥. OC. 
Water-hardening tungaten alloy ateel, Yor 
taps, woodworking toola, mandrels, ete, 


INTUO (Plastion laminate) 
Inc,, Poughkeepsie, N, ¥ 


Insulating Tube Co, 


Thermosetting phenol formaldehyde laminate 
furnished in sheet and tube form; ta, 8265 
pai; dielectric atr, 720 volta per mil, tnat, 
short time; available in natural tan and 
black; motature absorption, low; machin- 
ability, good, 


INVAK (Low expansion alloys)—-Carpenter Steel 


Co,, Tteading, Pa, 


Low expansion tron-nickel alloya, furnished tn 
finished roda, bara, and atrip, Various types 
Available to meet expansion rates between 
different temperature ranges, Free-machin- 
ing grade for automatic screw machine 
parts, Analyses for two types are: 


Type 36; C 0,12 max, Mn 0.35, Si 0.20 max, 
and Ni -} Co 36, 

Type 36 Free-cut; C 0,12 
0,20 max, Ni -|. Co 36, 


max, Mn 0.35, SI 
and Se 0,20, 


IRALITE (Alloy cast tron) 
hill Co,, Pittaburgh, 


Mackintoah-Hemp- 


© 2.85.5, plain and alloyed cast tron; Ni, 
Mo and Cr aa required, Wurnished aa caat- 
ings, Ta, 40°75,000 pai; bhn, 176-400; 


magnetic; resiata corrosion caused by acida; 
heat-resistant to 1500 F; abrasion resistance, 
high, For lathe and engine beda, ete, 


IRILITE (Sheet plastic) 
New York, 


Methyl methacrylate or vinyl chloride acetate 
thermoplastic plaatic§ furnished in aheet. 
Produced in many colora; moisture absorp- 
tion, low; ta opaque; machinability, good, 
These sheets are impregnated with irides- 


The Richelieu Corp., 


cent particles for use in toilet-ware dia- 
playa, optical frames, muaical inatrumenta, 
ete, 


IRVINGTON (Insulating varnishes) -—- Irvington 
Varniah & Inaulator Co,, Irvington, N, J. 


Synthetic, internal-drying, clear and black in- 
aulating, oOleo-reainoua type varnishes; air- 
drying varniahea; clear or black oilproof fin- 
ishing varniahes, aticking varnishes, red, oil- 
proof enamels; gray or black machinery 
enamela, Wide selection to meet ordinary 
and apecial requirementa, 


IRVINGTON (Varnished fabrics) 
Varnish & Insulator Co.,, 


Varniahed cambric, canvaa, 
berglaa, ailk, Nylon, 


Irvington 
Irvington, N, J. 


duck, Fi- 
rayon, Silicone var- 
nished Fiberglas, varniahed papers; rang- 
ing from thin condenser tissues to heavy 
fibrous typea, 


Plaatio marker insulators; extruded plastic tub- 
ing sleeves, marked to specifications; serve 
both as wire markers and lug insulators; 
high dielectric atrength; resistant to heat, 
acids, alkalies, oi! and many solvents; do 
not support combustion, Obtainable in num- 
erous color combinations, and in standard 
tubing sixes, 


Transformer lead tubing; made to apecifica- 
tions, consisting of several layers of var- 
nished cambric over which saturated braid 
has been drawn; assembly is dipped in var- 
nish and thoroughly baked, 


Varnished markers; short lengths of varnished 
tubing marked to specifications. Used to 
identify leads; inside-and-out coatings resist 
oll, gasoline, washing down of motors, 
high engine temperature. 


cotton, 
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IRV-O-LITE XTE 30 (Thermoplastic plastics)— 
Irvington Varnish & Insulator Co,, Irving- 
ton, N. J, 


Thermoplastic, furnished in rods, tubes and 
for extruding. Abrasion resistance, high; 
chemical resistance, good; max cont serv 


temp, 170 ¥; flexibility, high; dielectric atr, 
1000 volte per mil; moisture absorption, low; 
produced in black, green, white, yellow, 
red and blue; ap gr, 1.203; opaque, For 
wire inaulation, conduit, lug insulation, ete. 


IRV-O-SLOT (Insulation)—-Irvington Varnish & 


Inaulator Co,, Irvington, N, J 


Stator or armature slot insulation, Conaslst of 
vanished fabrics duplexed to fish or 100 
per cent rag papers; flexible binding ad- 
hesive prevents separation during shaping 
and forming, contributes to insulating qual- 


ities, Obtainable in a wide variety of com- 
binations and thicknesses in the form of 
sheets, tape and punchings. 


IRV-O-VOLT (Flexible varnish tubing and sleev- 


ing) -Irvington Varnish & Insulator Co., 
Irvington, N, J 

Flexible varnished inside-and-outaside tubing; 
obtainable in alx colors, Braided cotton, 
rayon, Fiberglas tubular sleeving, treated 
with oleo-resinoua varnishes, 

Types Al, Bel, C-1 and C-2; conform to 


ASTM and VTA apecificationa for similarly 
designated grades; inaide varnish coating 
ylielda a smoother inside wall, speeding an- 
semblies; greatly retards molature absorp- 
tion; eliminates feathering action of ordinary 
braid and wicking action when used in oll- 
filled tranaformera; provides margin of inau- 
lation protection should outside coating be- 
come chafed, 


ISOCAST (Aluminum castings) 
Reading, Pa. 


Permaloy Corp., 


Various atandard aluminum alloys furnished in 
the form of permanent-mold castings to 
apecification, 


ISOCAST (Steel oantings) Caat- 


ings Inc,, Reading, Pa. 


Empire Steel 


A wide variety of low alloy and corrosion and 
heat-resistant atainiess steels, supplied in 
sand caatinga to apecificationa, 


ISOLANTITE (Ceramic) 
Stirling, N. J. 


Furnished in atrips, roda and tubes and plates; 
fabricated into parts by molding, casting, 
extruding, pressing and machining. Abra- 
sion resistance, high; chemical resistance, 
high to all chemicala except HF; max 
cont serv temp, 1800 F; noninflammable; 
flexibility, low; dielectric str, 250 volta, per 
mil inat; ta, 8000 pai; compr atr, 120,000 
pai; flexural atr, 20,000 pati; elong, nil; 
moisture absorption, low; produced in white, 
brown and various other colors; sp ar, 
2.6; is opaque; machinability, poor; primari- 
ly used for its inaulation and corrosive 
properties, 


Inolantite Mfg. Corp., 


IVI-FLEX (Flexible plastics tubing)-—Irvington 
Varnish & Insulator Co,, Irvington, N. J. 


Extruded plastica tubing, developed for use 
at extremely low temperatures; ts, 1000 pal; 
elongation at break, 400%. 


JALCASE (Steels)—Jones & 
Corp., Pittsburgh 30. 


Low-carbon open-hearth steel which offers ma- 
chinability practically equivalent to  bes- 
semer screw stock plus the added advantage 
of rapid case-carburizing properties; manu- 
factured as AISI C-1117 and C-1118 (SAE 
1117 and 1118), carbon 0,14-0.20, 


Open-hearth steel which in the higher carbon 
range offers exceptional heat treating quali- 
ties combined with forging properties and 
good machinability; manufactured as AISI 
C-1182 (SAE 1132), carbon 0.27-0.34; AISI 
C-1187 (SAE 1187), carbon 0.32-0.39; AISI 
C-1141 (SAE 1141), carbon 0.37-0.45. 


Laughlin Steel 


JALLOY (Special steel)—Jones & Laughlin Steel 
Corp., Pittsburgh 30. 


Special steel for use where heavy impact and 
dynamic stresses are required. For parts 
such as pins and links on earth-moving, ag- 
ricultural, mining and oil-well equipment. 


JAMESTOWN (Plywood) 


Jamestown Ven 
Plywood Corp., Y, ~"? 


Jamestown, N, 


Hot-preased, resin-bonded plywood; thermoset 
ting; furnished in sheets for machining 
Abrasion resistance, low; resists corrosit, 
caused by moisture; heat resistant to 400 
¥; flexibility, low and medium; approx ts 
2000 pal; comp atr, 250° pal; produced {y 
natural wood; largely shatterproof; 8D gr 
0.45-0,60; machinability, good, . 


JEFALOY (Cant trony--The Jeffrey Mfg, Co 
Columbus 16, 0, eg 
55M; total C 2.85-3.05, Mn 0.50-0.70, gy 
varying, Mo 0,70-0.80; furnished ag cag. 


ings; ta, 50-60,000 pal; comp str, 171-174,909 
pal; bhn, 248-269, Kor wear-resistant, high. 
atrength parts, 


A Series; C 2.45-3.50, Mn 0.30-0.75, St vary. 


ing; furnished as castings; ta 35-50,000 pal; 
comp tr, 126-170,000) pal; bhn 192-248. 
For pump parts, gears, sprockets, frames 
housings, ete. . 
JESSOP (Stainless steels) —- Jessop Steel Co,, 
Washington, Pa, 
For data on types, properties, characteristics 


and applications see “Stainless Steels’ jist. 
ing at end of this section, 


JEWELL Alloys (Ductile white trons) 
croft Malleable Co. Inc,, Buffalo 7. 


Silicon, approx 1,00, total carbon 1.90, chrome 
0.55, and nickel 0.1; furnished as sand cast. 
ings. Thoroughly heat-treated before ship. 
ment and requires no further heat treat. 
ment for physicals shown, Ts, 90,000 pal; 
ys, 60,000 pal; elong in 2 in., 8°; weldabil- 
ity, fair; resists corrosion caused by heat, 
mild acids and alkalies; max cont serv temp, 
1200-1300 F; abrasion resistance, high; 
polishes like nickel plate by ordinary but- 
fing. For industrial uses. 


No, 
chrome 0,20, 
sand castings. 
fore shipment 
treatment for physicals shown, 
pat; ya, 50,000° pai; elong in 2 in., 5%; 
weldability, fair; resists corrosion caused 
by heat, mild acids and alkalies; max cont 
serv temp, 1100 F, Recommended as 4 
free-machining material with high  yied 
point and enough ductility to stand shock 
and abuse, For all industrial uses, 


“‘v''; silicon approx 1.00, total carbon 1.90, 
chrome 0.35, and nickel 0.50; furnished as 
sand castings. Thoroughly heat treated be 
fore shipment and requires no further treat- 
ment for physicals shown. Ts, 85,000 pal; 
ys, 70,000 psi; elong in 2 in., 5%; welda- 
bility, fair; resists corrosion caused by heat, 
mild acids and alkalies; max cont serv temp, 
1000-1100 F; abrasion § resistance, high; 
especially recommended for compressor 
valves and wherever battering of two metals 
is encountered. For all industrial uses. 


~ Ken- 


42; allicon, approx 1.00, total carbon 1,90, 
and nickel 0.50; furnished as 
Thoroughly heat treated be 
and requires no further heat 
Ts, 70,000 


— Jones & 
30. 


J & L Steels (Cold-finished steel) 


Laughlin Steel Corp., Pittsburgh 


Cold finished steel in bars, shapes, rounds, 
flats, hexagons and special shapes; easily 
machined, For gears, tubing, piston pins 
generator parts and shafts, steering wheel 
hubs, etc, Also special cold-drawn shapes 
and Electricweld mechanical tubing. 


JODA (Thermoplastic plastics) — Joseph Davis 
Plastics Co,., Arlington, N. J. 


Furnished in sheet, strip, rods or tubes, plates 
and film, Abrasion resistance, medium; max 
cont serv temp, 130 F; furnished trans 
parent and in all colors; is shatterproof; 
sp ar, 0.9-1.3; machinability, good. Used 
for dials, lenses, knobs, wheels, etc. 


JODAPAC (Thermoplastic plastics)—Joseph Da 
vis Plastics Co., Arlington, N. 


Polythene or polyethylene thermoplastic plas 
tics furnished in sheet, rods, tubes, and 
film. Max cont serv temp, 100 F; dielec 
tric str, (volts per mil inst), 400-600; 
17-1900 psi; produced in all colors; mols 
ture absorption, low; sp gr, 0.92; produced 
transparent, translucent, and opaque; ma 
chinability, fair. Used in electroplating i 
dustry, food packaging, etc. 


JOHNSON (Rubber)—Johnson Rubber Co., Mit 
dlefield, O. 


Molded and extruded rubber in any shape and 
quantity to specification. 
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JOHNSON (Bearing metals)—Johnson Bronze 
Co. 


, New Castle, Pa. 
pabbitts furnished in following grades: 


No, 10 (SAE 10); Sn 90, Cu 5, Sb 5; furnished 


in rough bars or billets, for permanent- 
mold casting and die casting. Ts, 10-13,000 
psi; comp str, 56-7000 psi; bhn, 25-30; sp gr, 
7,2; nonmagnetic; resists corrosion caused 
by organic acids in lubricating olla; max 
cont serv temp, 200-250 F; abrasion re- 
sistance, high. For automotive main and 
connecting-rod bearings; high-speed, me- 
dium-load and precision-assembly bearings, 
etc. 

No. 11 (SAE 11); Sn 87, Sb 7, Cu 6; fur- 
nished in rough bars or billets for per- 
manent-mold and die casting. Ts, 10-13,000 
psi; comp str, 5-6000 psi; bhn, 28-29; sp 
gr, 7.2; nonmagnetic; resists corrosion 
caused by organic acids in lubricating oils; 
max cont serv temp, 200-250 F. For auto- 
motive main and connecting-rod bearings 
gubjected to heavy pressures, 


No. LX (SAE 14); Pb 74-75, Sb 15, Sn 10, 
Cu 0.25; furnished in rough bars or billets, 
for permanent-mold or die casting. An- 
nealed before machining. In untreated state: 
Ts, 8-12,000 psi; comp atr, 5-6000 psi; 
bhn, 27-29; sp gr, 10.0; nonmagnetic; re- 
sists corrosion caused by organic acids in 
lubricating oils; max cont serv temp, 200- 
225 F; abrasion resistance, high. For car 
box journals, crane bearings, woodworking 
and metalworking machine tools, mining 
machinery bearings, automotive applications, 
etc. 

Bronze alloys in following grades: 


No. 19; Cu 70, Sn 11, Pb 19; cast to specifi- 
cations, for machining. In untreated state: 
Ts, 22,500-32,500 psi; comp str, 13,000- 
15,000 psi; ys, 18,000-24,000 psi; elong in 
2 in., 14 to 17%; impact str, 3.4 ft-lb 
(Izod); bhn, 62; sp gr, 8.98; nonmagnetic; 
resists corrosion caused by atmospheric con- 
ditions and fresh water; max cont serv 
temp 300-400 F; abrasion resistance, high. 
Used on mill bearings, gas and diesel engine 
bearings, excavating and pulverizing ma- 
chinery, etc. 


No. 25 (Plastic Bronze); Cu 75, Sn 5, Sb 19, 


Ni 1, cast to specifications for machining. 
In untreated state: Ts, 17,500-27,500 psi; 
comp str, 8-12,000 psi; ys, 13,750-19,750; 
elong in 2 in., 7 to 15%; impact str, 5.2 
ft-lb (Izod); bhn, 44; sp gr, 9.05; non- 
magnetic; resists corrosion caused by diluted 
acids, atmospheric conditions, and _ fresh 
water; max cont serv temp, 300-400 F; 
abrasion resistance, high. For sleeve bear- 
ings used in pumps, electric motors, con- 
veyors, fans, woodworking and lapping ma- 
chines. For high speeds, light loads and 
no shock, 


No. 27 (SAE 64); Cu 80, Sn 10, Sb 10, 


deoxidized with phosphorus; furnished in 
finished rods or bars and cast to speci- 
fications. In untreated state: Ts, 30-40,000 
psi; comp str, 13-15,000 psi; ys, 16-22,000 
psi; elong in 2 tin., 10 to 30%; impact str, 
4.5 ft-lb (Izod); bhn, 58; sp er, 8.75; 
nonmagnetic; resists corrosion caused by 
most acids, highly diluted, sea air, atmos- 
phere and fresh water; max cont serv temp, 
300-400 F; abrasion resistance, high. For 
sleeve bearings for most machinery and ma- 
chine tools, valve and pump parts, general 
automotive bearings, appliances, etc. 


No. 20 (SAE 67); Cu 78, Sn 7, Sb 15; cast 


to specifications. In untreated state: Ts, 
10-29,000 psi; comp str, 13-15,000 psi; ys, 
13,400-19,400 psi; elong in 2 in., 5 to 13%; 
impact str, 5.6 ft-lb (Izod); bhn, 52; sp 
gr, 8.9; nonmagnetic; resists corrosion 
caused by 20 per cent solution hydrochloric 
acid, other diluted acids, atmospheric con- 
ditions, etc.; max cont serv temp, 300-400 
F; abrasion resistance, high. For high-speed 
sleeve bearing applications with medium 
loads and soft shafts, acid-resisting bearing 
applications, fractional horsepower motors, 
etc. 


No. 53 (SAE 62); Cu 88, Sn 10, Zn 2, cast 


to specifications. In untreated state: Ts, 
31-41,000 psi; comp str, 13-16,000 psi; ys, 
16-22,000 psi; elong in 2 in., 14 to 22%; 
impact str, 8.5 ft-lb (Izod); bhn, 69; sp 
gr, 8.5; nonmagnetic; weldability, fair; 
resists corrosion caused by atmospheric con- 
ditions, fresh water, highly diluted acids and 
sea water; max cont serv temp, 600-900 
F; abrasion resistance, high. For gears and 
gear bushings, piston-pin and valve-guide 
bushings, steering-sector and hinge bushings, 
heavy-duty bearings, high-pressure , air 
valves, 


No. 72 (SAE 660); Cu §&3, Sn 7, Sb 7, Zn 3; 


furnished in finished rods or bars, cast to 
specifications. In untreated: state: Ts, 24- 
34,000 psi; comp sir, 12-14,000 psi; ys, 
11,600-17,600 psi; ‘elong in 2 in., 12 to 22%; 
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Corrosion-resistant materials. 


impact str, 8.6 ft-lb (Izod); bhn, 56; sp 
ger, 8.7; nonmagnetic; resists corrosion 
caused by atmospheric conditions, fresh 
water and highly diluted acids; max cont 
serv temp, 300-400 F; abrasion resistance, 
high. For general machinery bearing ap- 
plications. 


K 


“KK? (Felt)—American Felt Co., Glenville, Conn, 
Kapok felts to Air Corps Specification 16098, 


Types I and Il. Material is corrosion-resist- 
ant, impact -resistant and noninflammable; 
for insulating, etc. 


K-42-B (NIi-Co-Cr-Fe alloy)—Westinghouse Elec- 


tric Corp., East Pittsburgh, Pa. 


Ni 46, Co 20, Fe 12, Cr 18.75, Ti 2.25; fur- 


nished in rough bars or billets, rods or bars, 
wire, strips (coiled), and plates; for hot 
forging, stamping, turning, boring, welding, 
etc., also as sand castings. Resists corrosion 
caused by atmosphere and salt solutions; re- 
sists heat to 1200 F; ts, 127,100 psi; non- 
magnetic; bhn, heat-treated 280. For ap- 
plications where high strength at high tem- 
peratures is required, 


KAISER ALUMINUM (Aluminum alloys)—The 


Permanente Metals Corp., Oakland 12, Calif, 


Aluminum alloys 28, 38S, 52S, 618, 248, 758. 


Furnished in flat and coiled sheet, plate 
and circles. Corrugated and 5 V Crimp 
roofing sheet. Residential siding. 


KARBATE (Impervious carbon and graphite)-— 


National Carbon Co., Inc., New York 17. 


Impervious to 
seepage of liquids and gases under pressure. 
Possesses, among others, the following char- 
acteristics: Resistance to action of all acids, 
alkalies and salt solutions except those of a 
highly oxidizing nature, freedom from cor- 
rosion scale formation, resistance to ther- 
mal shock, and ease of machining. Imper- 
vious graphite base products have excellent 
thermal conductivity. 


Available in the form of brick, plates, tile, 


pipe, fittings, valves, pumps, heat exchang- 
ers, towers and tower accessories such as 
bubble caps, trays, distributor plates, etc. 
Highly resistant to reaction with most ma- 
terials encountered in chemical manufactur- 
ing plants and chemical processes at the 
concentrations and temperatures ordinarily 
employed. 


KENNAMETAL (Tungsten-titanium carbides and 


tungsten carbides)-—-Kennametal, Inc., La- 
trobe, Pa. 


Grade KM; tungsten-titanium carbide (WTiC,) 
. with other refractory metal carbides, and 


the optimum content of binder, furnished 
in powder metal, sintered form. Not heat- 
treatable; trans. str, 305,000 psi; comp str, 
600,000 psi; ys, 305,000 psi; modulus of 
elasticity, 74,000,000 psi; impact str, 8.9 
ft-lb (Charpy); endurance limit, 85,000 psi; 
hardness, rockwell C, 77.6; sp gr, 12.00; 
magnetic permeability, 3.00; resistance to 
corrosion, excellent at room temp; max cont. 
serv. temp, 1200 F; abrasion resistance, 
high. For pins and rollers, bushings, cam 
followers, bearings, chuck jaws, spindles, 
check-valve balls and seats, seaming rolls, 
etc., where galling is involved. 


Grade K3H; contains higher percentage of 


tungsten-titanium carbide (WTiC,), and low- 
er content of cobalt, than grade KM, con- 
sequently it is not quite as strong, but con- 
siderably harder. Trans str, 260,000 psi; 
comp str, 585,000 psi; Young’s modulus of 
elasticity, 72,100,000 psi; impact str, 5.3 ft- 
lb (Charpy); hardness, Rockwell C, 79.6; 
sp gr, 11.10; magnetic permeability, 2.00. 
It resists oxidation and corrosion at high 
temperature better than other standard 
grades. Useful for same applications as 
KM, but has greater resistance to galling. 


Grade K6; primarily composed of tungsten 


earbide with low content of cobalt binder; 
furnished in powder metal, sintered forms. 
Not heat-treatable. Trans, str, 260,000 psi; 
comp str, 800,000 psi; ys, 225,000 psi; modu- 
lus of elasticity, 94,300,000 psi; impact 
str, 9.5 ft-lb (Charpy); endurance limit, 
85,000 psi; hardness, rockwell C, 80.6; sp 
gr, 15.10; magnetic permeability, 1.5; re- 
sistance to corrosion, excellent at room 
temp; max cont. serv. temp, 1200 F; abra- 
sion resistance, high. For valve tappets, 
work rests, dovetail ways, wear-proofing 
strips, guides, bushings, needle valves, feed- 
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ing fingers, serrated inserts for clamping 
devices, band-saw guides, etc. 


Grade K12; straight tungsten carbide contain- 


ing high percentage of cobalt binder; fur- 
nished in powder metal sintered forms; not 
heat treatable. Trans str, 360,000 psi; 
comp str, 660,000 psi; Young’s modulus of 
elasticity, 77,000,000 psi; ys, 350,000 psi; 
endurance limit about 100,000 psi; hardness, 
Rockwell C, 75.2; sp gr, 14.05; magnetic 
permeability, 3.7; resistance to corrosion ex- 
cellent at room temperature; max cont serv 
temp, 1200 F; abrasion resistance, high, 
Applications similar to that of Grade K6, 
but where greater transverse strength is re- 
quired. Most shock proof of all Kennametal 
grades. 


Grade KE5; Special straight tungsten carbide- 


cobalt composition for extruded forms only. 
Hardness, 76.0 Rockwell C. Strength com- 
pares favorably with similar commercial 
grades. Produced in small rods or tubes of 
uniform cross section, suitable for use in 
gage elements, pins, pivots, feeding fingers, 
guides, and other small parts to which ex- 
truded forms can be adapted. 


Grade KE7; Similar to KE5, but with greater 


hardness—79.0 Rockwell C. 


KEY (Graphite paste)—-Key Co., East St. Louis, 
Ill. 


Semi-fluid joint sealing compound used for 


sealing threaded and gasket joints in oil 
lubrication systems, gear housing joints 
and similar connections. Insoluble in oil 
and other petroleum liquids. 


KEYSTONE (Carbon and alloy steels)—Keystone 


Drawn Stee! Co., Spring City, Pa. 


Standard analyses cold-finished steel bars; 


carbon and alloy. 


KGI (Glass)—Kopp Glass Inc., Swissvale, Pa. 
Glass for marine, aviation, railroad and in- 


dustrial applications. Types include technical 
glass, ultra-violet glass, heat-resisting glass, 
colored glass, crystal clear glass and opal 
glass. 


KIDD (Steels)—-Kidd Drawn Steel Co., West 


Aliquippa, Pa. 


Flats, squares and special shapes in SAE 


grades, special alloys and open hearth and 
electric furnace tool steels. Analyses, char- 
acteristics and properties depend on grades 
of material, and according to customers’ 
specifications. 


KINITE (Tool steel)—H. Boker & Co., Inc., 
a FG 


High-carbon, high-chrome air-hardening tool 


steel furnished in bars, castings, forgings. 
At Rockwell C 55, comp str is 300,000 psi; 
in cast form ts is 100,000 psi; in bar form, 
200,000 psi. For dies, cams, slitting cutters, 
etc, 


KLEENKUT (Chromium steel)—Heppenstall Co., 


Pittsburgh. 


Tool steel containing C 2 and Cr 12. For 


sheet knives for cold shearing light material. 


KOPPERS (Adhesive for polystyrene)—Koppers 


Co, Inc., Chemical Division, Pittsburgh 19. 


An adhesive for joints in which one element 


is polystyrene; supplied in fluid form, Is 
resistant to water, alkalis, acids, and lower 
alcohols and oils, when set. Is transparent; 
gives clear, bubble and craze-free auto- 
genous joints as strong as the polystyrene 
itself. For bonding polystyrene to paper, 
cardboard, fabric, glass, rubber, and cer- 
tain other plastics. 


KOPPERS CELLULOSE ACETATE (Thermo- 


plastic molding material)—Koppers Co. Inc., 
Chemical Division, Pittsburgh 19. 


Cellulose acetate thermoplastic molding mate- 


rial furnished in the form of granules and 
pellets for injection molding and extruding. 
Abrasion resistance, high; is resistant to 
water, low concentrations of alkalis and 
acids and petroleum solvent; max cont serv 
temp, 110-150 F; flexural. str, 2000-14,000 
psi (ASTM D 650); dielectric str, 250-450 
volts per mil inst; ts, 3000-10,000 psi; comp 
str, 5000-30,000 psi; impact str (Izod), 0.4- 
6.0 ft-lb per inch notch; produced in all 
colors and clear; moisture absorption, low, 
sp er, 1.27-1.37; produced transparent, 
translucent and opaque; machinability, ‘ex- 
cellent; hardness, Rockwell M20-M120; co- 


251 





TRADENAMES 


alcohols and oils; flexural str, 8-12,000 psi 





efficient of thermal expansion, 10—-15 x 10 nished as putty in cans; used for filling pits, ished bars for machining. Oil quench, 1595. Lr 
inch/inch/degree C, Tough, resilient and gouges, sand and air holes in castings, and 1550 F, temper to desired hardness. For 
resistant to impact; thus well-suited for for general smoothing foundations for paint- gears, splines, shafts, axles, etc, 
strong, lightweight, thin-walled articles, For ing over all fabricated metal designs. Also ( 
knobs, eo dials, — — in- — thinned with onan ang age solvent 
sulation, shields, nameplates, washers, hous- for brush or spray application to metal as a 
ings, etc. protective and decorative coating. Material ee oe, i — 
resists corrosion caused by water, acids, 
oils, grease, gasoline, etc. Produces deposit of 62-75,000 psi ts; 52. 
KOPPERS ETHYL CELLULOSE (Thermoplastic 61,000 psi; elong in 2 in., 17-25 per cent. 
molding material)—-Koppers Co. Inc., Chem- For guards, furnaces, tanks and other light. 
ical Division, Pittsburgh 19. KYS-ITE (Thermosetting phenol - formaldehyde gage fabrication. 
An SS a. ae ont plastics)—-Keyes Fibre Co., Waterville, Me. Ln 
teria rnish in the form o ‘anules an . 
eos for injection molding ay extruding. **-100; furnished as finished moldings. Abra- LAVITE (Steatite ceramic) — D,. M. Steward 
Abrasion resistance, medium; is resistant ° a pe en te Ml Tn gnome pb prem | — Mfg. Co., Chattanooga 1, Tenn. A 
° ~oR, , ’ “id 
es ee Sta ae yo ganic solvents; dielectric str, 300-400 volts For molding, machine, and extruding. Abra. 
str, 3000-12,000 psi (ASTM D 650); dielec- per mil; ts, 12,000 psi; comp str, 19,000- etm Sestetance, Meh; noninéinssmadio; Sex 
tric str, 400-600 volts per mil inst; ts, 2000- 35,000 psi; flex str, 18,000 psi; moisture ab- iitty, low; dielectric str, 235 volts per mil 
10,000 psi; comp str, 8000-20,000 psi; im- sorption, low; available in medium and dark ts, 7200 psi; comp str, ‘96,000 psi; flexural 
pact str (Izod), 0.6-11.5 ft-lb per inch shades; sp gr, 1.39-1.45; opaque; machina- str, 10,500 psi; moisture absorption, low; 
notch; produced in all colors except clear; bility, good. A high impact strength mate- available in white, opaque. Can be used as f pg 
moisture absorption, low; sp gr, 1.07-1.18: rial coupled with lustrous finish it can be @ substitute for metal, fiber or plastics parts 
produced transparent, ‘translucent and used as handwheels, small structural parts for mechanical use, such as washers, bush- 
opaque; machinability, good; hardness, and other machine parts. ings, etc. Material can be machined. P 
Rockwell M25-M90; coefficient of thermal K-300; furnished same as K-100. Abrasion 
expansion, 10-14 x 10-5 inch/inch/degree C. resistance, medium; resistant to boiling 
Has excellent toughness and dimensional water, mild alkali, mild acid and most or- LAVOLAIN (Ceramic) — Star Porcelain Co, 
stability at low temperatures. For knobs, ganic solvents; flex str, 7000-10,000 psi; Trenton, N, J. 
controls, trim, handles, nameplates, refrig- dielectric str, 300-400 volts per mil; ts, 
erator breaker strips, etc. 4500 psi; comp str, 16-25,000 psi; moisture Available in special molded shapes to speci- 10- 
absorption, low; available in medium to fication. Abrasion resistance, high; chemi- 
dark shades; sp gr, 1.36 to 1.42; opaque; cal resistance, high; max cont serv temp, 8 
KOPPERS POLYSTYRENE (Plastic molding machinability, good. For intricate shapes, to 1200 F; ts, 6000 psi; comp str, 60,000 
material)—Koppers Co. Inc., Chemical Di- housings, machine covers, business machine psi; flex str, 15,000 psi; moisture absorp- 
vision, Pittsburgh 19. frames, etc. —_ a pe ge Aad a white and 
rown; is not shatterproof; sp gr, 2.4; {s 
A polystyrene thermoplastic molding material opaque; machinability, poor. A dense ma- 
furnished in the form of granules, beads terial of high mechanical strength and ex- 
and pellets for injection molding and extrud- cellent resistance to rapid heat changes. 10k 
ing. Abrasion resistance, medium; is re- L Used for heat units in electric ovens, roast- 
sistant to water, alkalis, acids and lower ers, toasters, irons, heaters, etc. H 


pony eae 4. Tas ue ce oe LAMICOID (Thermosetting plastics ee 
16,000 psi; impact str (Izod), 0.3-0.4 "ft-lb Mica Insulator Co., Schenectady 1, N. Y. 
Phenolic and urea base thermosetting lam- 


per inch notch; produced in all colors and 

clear crystal; moisture absorption, low; sp inated sheets, rods and tubes; for machining 
gr, 1.045-1.07; produced transparent, trans- and stamping into parts; can be furnished of pig or ingot, rough bars or billets, and 
highly polished or satin; abrasion resistance, permanent-mold castings. 


lucent and opaque; machinability, good; 
hardness, Rockwell M70-M85; coefficient of high; heat resistant to 250 F; moisture ab- 
sorption, low; furnished in natural and Pc 


thermal expansion, 6—8 x 10-5 inch/inch/de- 

gree C,. A low-cost material having very black, impact-resistant; and has high dlelec- 
desirable physical, electrical and chemical tric strength, Used for gears, electrical and 
properties. Used for knobs, dials, control mechanical insulation, instruction charts, 
wheels, electrical insulation, shields, etc. dials, etc. 


LECTRO-PAT (Aluminum alloys)—The Cleve- 
land Electro Metals Co., Cleveland 13. 


Aluminum alloys to specification in the form 


LEDALOYL (Powder metal bearing alloys)— 
Johnson Bronze Co., New Castle, Pa. 


Cu 83-85, Sn 9.5-10.5, Pb 2-4 and graphite 


1.5 max; furnished in powder metal parts 
to specification. In untreated state: Ts, L0G 
KOROSEAL (Synthetic elastic) — The B. F. [LAMINAOC (Unsaturated polyester resin)—Amer- 7-12,000 psi; comp str, solid block, 57- 
Goodrich Co,, Akron, O ican Cyanamid Co., New York 20. 70,000 psi; or for hollow section, 35-50,000 Cu 


psi; elong in 2 in., 2-5%; bhn, 35-45; sp 


For laminating or casting; furnished in vari- gr, 6.4-7.2; nonmagnetic; weldability, fair; 


Flexible material; furnished in various con- 





sistencies from jelly to bone-like hardness: 


ous grades, Ts, 41,500 psi; comp str, 14,900 


max cont serv temp, 275 F max; abrasion 





corrosion and shock-resistant; noninflam- psi; imp str (flatwise), 33 ft lb (Izod); heat 
mable; available in colors, Jelly is used for resistance depends on filler. resistance, high. For bearing applications 
making molds for casting plastics; other in all types of industrial and household 
pre nnr oB sold only as finished products a. yen - ae is remote or LOR 
5 e Oo be neglected. 
Superior to rubber in flexing, oxidation and yaygNEER (Laminated plastics) — General y 8 , 
penetration of moisture or gases; does not Plastics Corp., New York 19. 
swell in oil. Available in molded and ex- 4 Ru 
truded forms and sheets; also applied as Laminated plastics furnished in sheets for LEKTROKAST (Alloy tron casting) — Detroit 1 
coating to paper and fabric. molding, Abrasion resistance, high; chemi- Gray Iron Foundry, Detroit 7, Mich. i 
cal resistance, excellent to mild acids and Furnished as sand castings to specifications. 
alkalies, alcohol and other solvents. Max 
KORRY-KROME (Leather)—J. W. and A. P. cont serv temp, 250 F; noninflammable; di- Ts, 40-50,000 psi; Bhn, 200-240; weldability, ; 
Howard Co., Corry, Pa electric str, high; moisture absorption, low; pai = for dies (mainly deep drawing), ' 
available in all colors, translucent and ’ , 
gg Ben ong Bh —s disks, opaque; shatterproof; sp gr, 1.35; machina- 
eather p 8 le bility, good. For any application requiring Lou 
a we pean of I ea gpm Pn LEKTROMESH (Metal plated screening)—C. 0. 1 
KOVAR (Iron-cobalt-nickel alloy)—Westinghouse Sean ee Jelliff Mfg. Corp., Southport, Conn. Cel 
Electric Corp., East Pittsburgh, Pa. One-piece solid metal-plated screen made by 8 
Iron alloy containing 29% nickel, 17% cobalt pe gas. agence Ph rolls beg to R. : 
and 0.3% manganese. Ts, 89,700 psi; elong nches in wi °o -120 mesh; smalle 
in 2 in., 25%) ys, 50,500 psi; high resist- aay my .- a — « ~The units in 150-400 mesh; furnished in nickel 
ance to amalgamation with mercury and PE Gs. SEGey SSR, COER, and copper. For strainers in fuel systems, — 
withstands high thermal shock. For any ap- Laminated shim stock furnished in the form dry-screening, etc. E 
plication demanding vacuum-tight, metal-to- of sheet in commercial high brass and SAE 
glass 1010 steels. Cu 
LENK SUPER ALUMINUM SOLDER — The - 
Lenk Mfg. Co., Boston 15, 
KRISTON ‘“‘A’’ (Allyl ester thermosetting plas- ’ - 
ties)—B. F. Goodrich Chemical Co., Cleve- — be aap - gn sana — Solder furnished in rod 3/16-in, diam. by 17 
land, met in Fibre-Lamitex Corp., Wilmington, in, long and in bars %-in. square by 14 
(teen, ns in. long. Low melting point; requires n0 Lwor 
ee 2 ae is + nll on gg it oe Thermosetting; furnished in sheets, rods or acids or flux. Used for soldering aluminum N 
resistance and excellent chemical resistance. tubes in laminated form for machining, to aluminum and aluminum to any metal A 
Max cont serv temp, 226 F (heat distortion punching and screw machine work. Abra- that can be soldered. 
point—66 psi fiber stress); flexural str, 14,- sion resistance high; heat resistant to 300 Met 
000 psi; dielectric str, 1275 volts per mil; ts, F; dielectric str, 150-750 volts per mil; ts, , be 
19,600 psi; impact str, 0.2 ft Ib (i204) fur- pecan ape sd Brag Ae pone et yng aor LIGNUM-VITAE (Tropical wood) — Lignum, je 
y ’ ° . 
nished in natural clear form but can be , , Vitae Products Corp., Jersey City, N. J. A 
made any color by fabricator; moisture ab- and natural; sp gr, 1.36-1.38; opaque, For 
sorption, low; machinability, fair. For view- all parts for radio, radar, communication Natural tropical wood, 30 per cent volume 5 si 
ing ports, nameplates and control knobs, by systems, airplanes, vessels, tanks, trucks, natural self- -lubricating resin. Furnished in ks 
casting; and gear covers and other semi- automobiles, etc, boards or logs for machining. Abrasion re- te 
structural parts by laminating. sistance, medium; resists corrosion caus or 
by chemicals and light solutions; heat lo 
LA-SULPHITE 8640 (Manganese steel) — La resistant to 150 F; flexibility, low; moisture qa 
KWIKMETAL (Liquid Solder)—Atomized Mate- Salle Steel Co., Hammond, Ind. absorption, low; produced in natural colors; m 
rials Co. Inc., Pittsburgh 22. sp gr, 1.33; opaque; hardness, 3-4 Mohs 0. 
C 0.38-0.43, Mn 0.75-1.00, P 0.04 max, scale; soluble in alcohol and acetone. For tr 
A metallic plastic surface solder consisting of S 0.04-0.06, Si 0.20-0.35, N 0.40-0.70, Cr bearings, bushings, roMers, guides, etc. at 
atomized aluminum in plastic bond. Fur- 0.40-0.60, Mo 0.15-0.25. Furnished as fin- where lubrication is difficult or impossible. M 
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LITHLEAD (Bronze)—Litnum Vo., Newark 4, 
N. J. 


Cu 64.6, Pb 35.4; furnished as ingots or pigs, 
rough bars or billets, as sand castings, per- 
manent mold castings, precision castings, 
powder metal and finished bearings. Ts, 
13,800 psi; comp str, 40,000 psi; elong in 
2 in., 26.5%; Bhn, 27.1-28.4; nonmagnetic; 
max cont serv temp, 250 F. For bearings, 
brake linings, etc. 


LITTITE (Alloyed gray iron)—Littite Foundries 
Inc., Port Huron, Mich, 


As stress relieved: Ts, 30-35,000 psi; hard- 
ness, 196-228 bhn; machinability, good. A 
close-grained, non-porous iron suitable for a 
wide variety of cast machine parts. 


LMO (Copper-base alloys) — Lewin-Mathes Co., 
St. Louis 2. 


Pure electrolytic copper, brass and bronze 
rmaixtures, cupro-nickel; available in tubing. 
Used for all copper and brass tubing pur- 
poses. 


LO-CRO (Stainless steels)—Crucible Steel Co. of 
America, New York. 


Stainless steels in standard forms—Types 501 
and 502. For property and application data 
on these, see ‘Stainless Steels’’ listing at 
end of this section. 


LOF (Polished plate glass)—Libbey-Owens-Ford 
Glass Co., Toledo, O. 


Heat-absorbing plate glass; furnished in sheet 
form; abrasion resistance, high; corrosion- 
resistant; heat absorbing; flexibility, medi- 
um; dielectric str, 0.204 k‘lovolts per mil; 
modulus of rupture, 6500 psi; moisture ab- 
sorption, low; noninflammable; sp gr, 2.52; 
transparent; highly polished. For use 
where light transmission or vision is desired 
with insulation against solar radiation. 


Polished plate glass; furnished in flat, bent 
and laminated form; in clear and colors; 
sp gr, 2.52; highly polished; high dielectric 
strength. Used for viewing windows. 


LOGAN (Forging brass)—Titan Metal Mfg. Co., 
Bellefonte, Pa. 


Cu 59, Pb 2, Zn balance. Ts, 57,000 psi; ys, 
32,000 psi; elong, 32%; hardness, Rockwell 
60 B. Machinability, excellent; corrosion 
resistance, fair. 


LORD (Rubber-bonded-to-metal) — Lord Mfg. 
Co., Erie, Pa. 


Rubber-bonded-to-metal, for a variety of uses 
including shear-type mountings for vibration 
isolation. Typical applications include air- 
craft, automotive, and marine engines; mo- 
tors, pumps, compressors, general machin- 
ery, radio equipment, instruments, etc., 
where vibration is encountered. 


LOUVERPLAS (Thermoplastic plastics)—The 
Doane Products Corp., Meriden, Conn. 


Cellulose acetate, thermoplastic plastics in 
sheet form. In white and black and trans- 
Parent; used for glare diffusing and for 
light control. 


LUBRIK (Copper-tin-lead alloy) — Pittsburgh 
Brass Mfg. Co., Pittsburgh 1. 


Cu 85, Sn 10, Pb 2% and Zn 2%; furnished 
in rough bars or billets, for turning, boring, 
etc.; Bhn, 69. For heavy-duty bronze bear- 
ings. Hardened by addition of nickel. 


LUOITE (Acrylic resin) — E. I. duPont de 
Nemours & Co. Inc., Plastics Dept., 
Arlington, N. J. 


Methyl-methacrylate thermoplastic; furnished 
in sheets, rods, tubes and granules, Molda- 
ble into machine parts by all molding 
Processes and by casting and extruding. 
Abrasion resistance, medium; chemical re- 
sistance; to water, weak acids and weak al- 
kalies; not resistant to lower ketones, es- 
ters, aromatic hydrocarbons, strong acids, 
or strong alkalies. Max cont serv temp (un- 
loaded), 190 F; flexural str, 12-16,000 psi 
(D790-44T); dielectric str, 400 volts per 
mil inst; ts, 7-9500 psi; impact str (Izod), 
0.4-0.5 ft-lb; produced in unlimited colors, 
transparent, translucent, opaque; moisture 
absorption, medium; sp gr, 1.18; hardness, 
M87-M102 rockwell; coef of thérmal expan- 
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sion, 7.2-10.8 x 10- in./in./deg C. Used 
for guards, chemical tanks, enclosures, mod- 
els, automatic heater and lubricator parts, 
etc. 


LUKENS (Alloy steels) — Lukens Steel Co., 


Coatesville, Pa. 


2% nickel steel; in plates and spun and 
pressed heads. Untreated: Ts, 65-80,000 
psi; ys, % of ts; elong in 2 in., 25%; bhn, 
approx 140; for hot forging, stamping, hot 
or cold working, riveting, turning, boring, 
etc., into many types of machine parts 
where a high-tensile steel of good ductility 
for low temperature service is required. 


Chrome-manganese steel; furnished same as 
above. Heat treated: Ts, 100-120,000 psi; 
ys, 65,000 psi min, Used principally in fan 
blades and fan rings or wherever any 
abrasion-resisting or high-stress properties 
are involved. For hot working. 


3%% nickel steel; furnished same as above. 
Untreated: Ts, 70-90,000 psi; ys, % of ts; 
elong in 2 in., 25%. Used where good re- 
sistance to impact is desired in parts op- 
erating in sub-zero temperatures. 


Manganese-vanadium steel; furnished in same 
as foregoing. Untreated: Ts, 90,000 psi 
max; ys, 45,000 psi min; elong in 2 in., 
20%; high-tensile steel with good welding 
properties. Used in construction of anti- 
aircraft gun mounts and carriages as well 
as military tank parts. 


Nickel-clad, Inconel-clad, Monel-clad and 
stainless-clad (straight chromium and chro- 
mium-nickel types) steels are all clad metals 
or bimetals consisting of a light layer of 
corrosion-resistant nickel, Inconel, Monel or 
stainless steel bonded to a heavier base 
plate of steel. For corrosion-resistant parts, 
In plates and heads. 


Chromium-nickel-molybdenum steel; furnished 
in plates and heads. Untreated: Ts, 90- 
110,000 psi; ys, 50,000 psi; elong in 2 in., 
20%; bhn, approx 195; magnetic; welda- 
bility, fair; abrasion resistance, high. For 
abrasion resisting parts at high temperatures 
where high stresses are involved, 


Nickel-chromium steel; furnished in plates and 
heads. Untreated: Ts, 80-100,000 psi; ys, 
50,000 psi, min; elong in 2 in., 20%; bhn, 
approx 140; magnetic; weldability, good; 
abrasion resistance, medium. For parts re- 
quiring good ductility. 


0.50 molybdenum steel; furnished in plates 
and heads, Untreated: Ts, 65-80,000 psi; 
ys, % of ts; elong in 2 in., 25%; bhn, 
approx 140; magnetic; weldability, good; 
abrasion resistance, medium. For parts re- 
quiring high physical strength at high tem- 
peratures. 


Chromium-copper-nickel steel; furnished in 
plates and heads. Heat treated: Ts, 65,000 
psi, min; ys, % of ts; elong in 2 in., 25%; 
bhn, approx 140; magnetic; weldability, 
good; abrasion resistance, medium. For 
parts operating at low temperatures. 


“8%% nickel steel; furnished in plates and 


heads. Heat treated: Ts, 90-110,000 psi; 
ys, 70,000 psi min; elong in 2 in., 20%; 
bhn, approx 200; magnetic; weldability, 
good; abrasion resistance, medium. For 
parts operating at extremely low tempera- 
tures. 


Chromium-molybdenum steel; furnished in 
plates and heads, Untreated: Ts, 70-90,000 
psi; ys, 45,000 psi, min; elong in 2 in., 
20%; bhn, approx 160; magnetic; welda- 
bility, good; abrasion resistance, medium. 
For high-strength parts requiring good heat 
resistance. 


Manganese-vanadium-titanium steel furnished 
in plates and heads. Untreated: Ts, 85,000 
max psi; ys, 45,000 psi min; elong in 2 in., 
20% bhn, approx 175; magnetic; welda- 
bility, good; abrasion resistance, high. For 
marine applications, principaily. 


LUMARITH (Cellulose acetate base plastics)— 


Celanese Corp. of America, Plastics Div., 
New York 16. 


Cellulose acetate base, thermoplastic; fur- 
nished in sheets, rods, tubes, and molding 
material for compression, injection and ex- 
trusion molding. Available in unlimited color 
range in a wide variety of formulations 
including heat and flame-resisting types; 
high polish; flexible; resistant to shock and 
corrosion. Used as interior electrical parts, 
instruments, air-craft lever knobs, electric 
insulation, steering wheels, automotive door 
and window handles, gas mask lens, etc, 


Cellulose acetate base, thermoplastic; fur- 
nished in sheets and rolls or reels in thick- 
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nesses of 0.0007-0.20 for laminating, swag- 
ing, drawing or stamping into parts. Abra- 
sion and corrosion-resistant; flexible; dielec- 
tric str, 700-2500 volts per mil; ts, 4500- 
11,000 psi; heat-resistant to 275 F; slow 
burning to nonflammable; transparent, Used 
for ammunition components, laminated slot 
insulation for motors; spirally wound tubing 
is used for insulating tool handles and in- 
terior electrical parts. 


CA; cellulose-acetate base, for such applica- 

. tions as windows, cockpit enclosures, anten- 
nae housings, etc.; tough; has high clarity 
and optical uniformity— resistant to sunlight 
and can be heat-formed into three-dimen- 
sional shapes without surface impairment. 
Some of these materials are light stabilized 
having greater weather resistance; also for 
filtering out ultra-violet rays. It is abra- 
sion-resistant. 


LUMEN ALLOYS (Bearing bronzes) — Lumen 


Bearing Co., Buffalo 12 (Note: ‘‘Lumen Al- 
loy,’’ together with each of the following 
materials. Thus, ‘‘Lumen Alloy No. OOA,"’ 
which should be used in specifying these 
numbers and grades is a copyrighted term 
etc.) 


Nos. 00A and 00C; high tin bronzes for high 
compression bearing applications. 


No. 1; zine bronze for pressure castings in- 
cluding spur and bevel gears, 


No. 2; zine bronze for machine parts, bear- 
ings, etc. 


No. 3; zine bronze for mine service and paper 
mill machinery and bearings. 


No. 4; phosphor bronze (leaded), for bearings. 
No. 4 chill cast; for heavy-duty bearings, etc. 


No. 4A; high-phosphorus bronze (leaded) for 
bearings on hard steel. 


No. 5; general service casting alloy; red 
brass; for low pressure valve bodies, etc. 


No. 7; phosphor bronze; uses include trolley 
wheels and castings to be nickel or chro- 
mium plated. 


No. 9; manganese bronze for machine parts 
requiring strength, electrical conductivity, 
and high pressure. 


No. 11-C; (sand cast) aluminum bronze; for 
miter, bevel gears and bearings subject to 
impact, 


No. 11-C; (heat treated); ts, 65-100,000 psi; 
recommended where strength, corrosion and 
heat resistance are required. 


No, 14; zine bronze, babbitt backing; for 
valve bodies, etc. 


No, 15; phosphor bronze; for worm wheels, 
bearings, etc. 


No. 15 chill cast; for worm gears, nuts and 
bearings. 


No. 15A; phosphor bronze (slightly leaded): 
for worm wheels, bearings, etc. 


No. 15A; chill cast; for heavy-duty bearings 
and worm gear castings. 


No. 20; super-manganese bronze; for machine 
parts requiring extra strength. 


No, 31; for high-speed, low-duty bearings. 
No. 33; for bearings, high-speed, low-duty. 


No. 43; nickel-tin-bronze alloy for bearing, 
gears and nuts; abrasion-resistant. 


No. 43 (Chilled); nickel tin bronze for bear- 
ings, worm gears and nuts with higher ten- 
sile strength than No, 43. 


No. 48; nickel-phosphor-bronze; for bearings 
used with hardened steel, worm wheels, 
etc, 


No. 48 chill cast; for bearings, worm gears, 
nuts, slippers, etc. 


No. 54; phosphor bronze (leaded) for bearings 
and worm wheels for intermediate service. 


No, 54 chill cast; for bearings, worm gears, 
nuts, etc. 


No, 96; aluminum bronze, approximately 88 
per cent Cu, 8.5 Al and 3.5 Fe; ts, 73,000 
psi; ys, 25,000 psi; bhn, 114-121; sp gr, 
7.7; and has medium abrasion resistance. 


LUMITE (Industrial fabrics) — Chicopee Mfg. 


Corp. of Georgia, 47 Worth St., New York, 
N. Y. 


Vinylidene chloride thermoplastics in woven 
fabric and braid; resistant to acid, most 
alkalies, solvents, oils and greases; max 
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cont serv temp, 225 F; flexural: strength, great strength. Used for caulking soil pipe 100 Metal; rough and finished bars, castings MAR 
good; dielectric strength (volts. per mil. joints, etc. Will withstand great pressure, and forgings, containing 95 per cent Cop. , 
inst.), 500; ts, 25-40,000 psi; available in per. Recommended for high loaded smaj I 
all colors; sp gr, 1.72; available translucent gears, current-carrying bearings,  sprin “yy 
and opaque, These are fabrics woven of MAGICORES (Powder iron)—Henry L. Crowley and other details, ; es i 
Dow Chemical Company’s Saran and are & Co., West Orange, N. J. 1000 Metal eine ant , 
used for straining, filtering, sieving, con- etal; predominantly tungsten; furnish 0 
veyor belts, etc, s s . High-frequency powdered iron cores for radio in finished parts or blanks; ts, 100,000 “4 Pa 
and electrical applications. impact resistance, medium; hardness 32-4) 
rockwell C; sp gr, 16.9-17.1; nonmagnetic No, 
se . Heat resistant up to 300 C; abrasion re. 
LUSTREX (Polystyrene molding plastics) aoe MAGNOLIA (Antifriction metal)—Magnolia Met- sistance, high. For small counter weights s 
santo Chemical Co., Plastics Div., Spring Bhts, 4 
field 2, Mass, al Co., Elizabeth, N. J. gyroscope rings, etc, i 
° t 
Flexural str, 9000-11,000 psi; sp gr, 1.05; di- Isotropic die cast bronze bar stock; Cu 80, 
electric constant; (1 megacycle), 2.5-2.7; Sn 10, Pb 10, and other alloys to suit : 
power factor (1 megacycle), 0.0001-0.0005; conditions. Furnished in semifinished cored MALTESE CROSS (Rubber) — Hewitt Rubber No. 
water absorption (24 hours), 0.04-0.05%. and — a —s ype iv borg Div., Hewitt-Robins Inc., Buffalo 5, 
corrosion caus y acids; resists heat to No, 
No effect from weak acids and bases, OF 900 °F; ts, 31,500 pal; comp att, 20,000; Rubber for hose, belting and packing. caf g 
ing acids Is soluble in esters, aromatics bearing properties, good; bhn, untreated, be furnished extruded or for molding. Abra. 
higher alcohols, chlorinated hydrocarbons. 70. Used for bearings. a Se ee ee ee See ee 
’ . ose, belting or packing are requ ’ 
Available in any color desired, in opaque, AA Bronze: Isotropic die-cast bar stock for . p 6 quired i 
translucent or transparent, extremely tough bearing installations and - 
for gears; bhn, 80; ts, 34,000 psi; elong in e No. 
2 in., 8 per cent. Furnished in cored and MANGANAL (Welding rod)—Stulz-Sickles Co, n 
LUSTRON (Styrene thermoplastic plastics) — solid bars, fully machined, Newark 5, N, J. a 
7 . ata a 
parm Bc ng — ee Antifriction metal: Lead-base, less than 10 11-1314 % manganese-nickel steel welding rod D 
’ fe per cent of tin. For steady high speeds and with tensile strength up to 155,000 psi and tt 
Styrene base; furnished in powder for molding heavy pressure. Keeps journals in good yield strength up to 60,000 psi. Used for a 
into parts; abrasion resistance, fair; can be condition. Recommended also for electric repairing such items as _ shovel teeth, a 
highly polished; corrosion-resistant; dielec- motors above 10 hp. Bhn, 21.8. buckets, chutes, crushers, steel mill coupling a 
tric str, 500-700 volts per mil; ts, 6000- boxes, tractor parts, etc, 
7000 psi; low moisture absorption; avail- No. 
able in color; sp gr, 1.004-1-070; clear tO MAIZEWOOD (Fiber insulation board)—Maize- : 
qpauns. Uses Soe eecteienl mnemating parts, wood Insulation Co., Dubuque, Iowa. MANGANWELD (Welding electrode) — Lincoln : 
etc, Electric Co., Cleveland, . 
Furnished in sheet form. Used as a sound u 
deadener. Are welding electrode that produces deposit st 
LUZERNE (Hard rubber)—Luzerne Rubber Co., of austenitic manganese-nickel-molybdenum N 
Trenton, N. J. steel. Suitable for hard facing austenitic 4 
ard rubber, thermoplastic; furnished in MAKEPEACE (Laminated precious metals)—D. manganese steel parts containing 11-14% 
ay rods or caben, for machining into E. Makepeace Co., Attleboro, Mass. iin de om a tensed P oa pre D 
s, eae “ urbine runners, pulverizer ro shafts, 
ponent high — Pe to mage ae pn ow Laminated precious metals, consisting of any gathering and loading equipment. No. 
acids and alkalies; dielec C ate, 5 precious metals bonded to any nonferrous h 
megohms constant at 28.8 C; ts, 3500-9000 base metals, in strips (coiled), tubing, wire re 
psi; heat resistant to 120 F; available in and sheets; for stamping, turning, boring, 
some colors; sp gr, 1.24; comp str, 8000- etc. MANG-CO (Welding rod)—American Manganese ty 
12,000 psi. Used for electrical, chemical, Steel Div., American Brake Shoe Co., Chi- No 
me ‘ical and other parts requiring high — —. - any ———— of metals cago Heights, Ill. ri 
. and ratio; sin r u late or strip. 
dielectric strength Can be cuaianak pak thin "ae 0.003-in'; 4 C-Mn-Si: for buildup welding only on austeni- Alla 
widths from %-in. to 6 in.; and within tic manganese or carbon steel; as-welded al 
tolerances of 0.0001-in, to 0.0002-in., de- hardness, bhn 200; work hardens to 400-500 Gas 
pending on material. Available with fine bhn. For building up quarrying, mining, 3 
M mirrored finish suitable for fine precision excavating, and construction equipment si 
parts or decorative pieces. Supplied coiled or wearing parts. N 
ao oa upon requirements, for any No. 459 (Welding rod); Cr-Mo-Ni-Mn-Si-C. bi 
° For hard surfacing only; bhn, 500-600; Fer: 
ae oe ee eee Tubing; deep-drawn sheet; dimensional limits resists most acids, Martensitic iron deposits; n 
. ” » Nw. F. lie between approx. 0.015-in. OD to 2 in. slightly magnetic; high abrasion resistance; 1 
Aluminum $, manganese 0.13, zinc 0.6, silicon OD, with wall thickness as small as 0.005- mild impact. For hard facing machine G 
0.5 max, with magnesium base; die cast- in., very close tolerances on wall thickness parts subject to extreme abrasion and mild st 
ings; tensile strength, 33,000-34,000 Ib per and diameters. Used in electrical industry, impact such as pug mill Knives, mixer ce 
sq in.; yield point 21,000 lb per sq in.; for electronic applications, radio parts, deli- blades, brick dies, pulverizer hammers, 
elongation, 2 to 5 (3 av.) per cent in 1 or 2 cate instrument assemblies, etc. muller tires, rolling mill guides, hog anvils, No. 
inches; impact resistance, low; brinell hard- Seated ness thee treiiaidn qrestanantes, o0- car retarded beams and parts, etc. - 
penned Souueen te ‘Tieaceeiies ts tagonal, or star-shaped, etc.). Iings, sleeves No. 217 (Welding rod) ; ae gra Beg — 
700 d Fahr.: abrasion istan and jackets can be cut from laminated facing only, bhn, 600-700; resists mos No, 
— 2 tubes ’ acids; martensitic iron deposits, _ slightly ca 
medium, . magnetic, extreme abrasion resistance. For 
Wire; diameters as fine as 0.005-in., depend- hard facing machine parts subject to ek No. 
ing on material; shaped for use, Available treme abrasion at normal and elevated tem- ire 
MACHEMPITE (High strength castings)—Mack- in any shape for instruments, for formed, peratures up to 1000 F, such as conveyor No 
intosh-Hemphill Co., Pittsburgh. plated springs, radio pe ge parts and screws, muller plows, coke pusher = de 
in chemical apparatus when corrosion must pick up shoes, rolling mill guides, carbon 
C 0.3-1.25, Mn 1.25-1.75, Mo 0.25-0.75; fur- hig ’ 
nished as castings, Ts, 85-125,000 psi; ys be prevented. scrapers, pinch rolls, etc. 
65-100,000 psi; elong, 25-59%; impact re- MARV 
sistance, low; bhn, 215-400; magnetic; weld- St 
ability, good; abrasion resistance, medium, MALLIX (Pearlitic malleable iron) — National WwARBLETTE (Plastics cast phenolic resin)— = 
For gears, pinions, etc. Malleable & Steel Castings Co., Cleveland. The Marblette Corp., L. I. City, N. Y. : 
For grate bars for sintering ‘machines, ele Furnished in sheet, rod and tube form: abr | © gp 
, ° ses in 
MACHINE-FACE (Welding rod) — American and other castings subjected to heat, abra- 0M gg em aes tae by “ 
Manganese Steel Div. of American Brake sion and shock, , an : ts. 8-12,000 pet 
h Cc Chi Heights, Ill strong acids; noninflammable; ts, ho 
Shoe Co., cago sicignts, it. psi; moisture absorption, low; produced ® an 
C-Cr-Mn: For hard-facing only; as-welded unlimited number of colors; sp gr, 1.0 sti 
hardness, bhn 325-850; flame hardens to MALLORY (High-copper and high-tungsten-base 1.32; available transparent, translucent, and no 
500-600 bhn; pearlitic steel deposits. Re- alloys)—P. R. Mallory & Co., Inc., Indian- opaque; machinability, good. Used for 46 
sponds to flame hardening. apolis. knobs, handles, various trim parts, etc. ser 
3 Metals; a copper-chromium-lithium alloy; _ 
used extensively for spot, flash and seam ter 
MAGIC IRON CEMENT—Magic Iron Cement welding cold-rolled steel, stainless steel, jARBON “‘S’ (Thermoplastics)—Marbon CorP., 
Co., Cleveland, nickel alloys and Monel metal, silicon bronze Gary, Ind. 
alloys, zinc, nickel, silver and other mate- , ; 
Bk yy Tr te ee ae rials employed in applications where a high- Modified styrene thermoplastic furnished . MAX.} 
boilers, fire pots, etc., and for filling in strength, high-conductivity material is re- — re ye wena and > a = An 
% ‘¥ quired; available in rods, bars, strips and ing; abrasion resistance, gh; max 
pitted castings of any other pitted metals. castings, serv temp, 120 F; flexural str Fgh unl 
: i; dielectric str (volts 
53B Metal; copper base alloy furnished in oy tony pk panes rt a: ave bu: 
MAGIC PLASTIC BODY SOLDER—Magic Iron castings and forgings only; ts, 60-76,000 in the color amber; moisture absorption, pa: 
Cement Co., Cleveland. psi. Used for heavy-duty butt seam. welding low; sp gr, 1.05; translucent; machinability, ete 
wheels, flash welding dies, beafings and good oR: 
Made of plastic resins, applied in putty form. current and heat-carrying members in elec- : - | 
Fast drying, easy to use. Used for filling trical and other machinery. J 
in flaws, holes, etc., in metals, ma 
73 Metal; rough and finished bars, sheets, yARCOLITE (Plastics laminates)—Marco Chet wo 
castings and forgings; containing 95 per 
LEAD cent copper; resists sea water; ts, 110-170,- a a, See, S. . 3% ; 
= po eenond Magic Iron Cement 000 psi. Used for bearings and bushings, Polyester thermosetting laminates having & suc 
st 3 vibrator arms, springs, spring washers and cellent chemical resistance, low moisture “ou 
Made of plastic resins. Dries fast and has electrodes for projection welding. absorption, and good machinability. , 
Mac 
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MARQUETTE 
pounds and solders)—-Marquette Mfg. Co. 
Inc., Minneapolis, 


(Welding rods, brazing com- 


A complete complement of welding rods, braz- 
ing compounds and solders as follows: 


No, 130 Red rod and No, 140 Production rod: 
Meets AWS Spec E 6011. 


No, 151 White rod: Meets AWS Spec E 6013. 


No, 101 Dust Cote rod: Meets AWS Spec E 
4511. These welding rods (ac-dc) are used 
in the fabrication of sheet metal, pipe, 
tanks, boilers, structural steel, trucks, cars, 
farm equipment, etc. 


No, 31 Positive rod: Meets AWS Spec E 6010. 


No, 25 Negative rod: Meets AWS Spec E 
6012. 


No. 33 Hot rod: Meets AWS Spec E 6020. 
These are mild steel welding rods for join- 
ing all types of mild steel structures. 


No. 9 aluminum rod is made of 43S alu- 
minum. No. 8 aluminum rod is made of 28 
aluminum. No. 80 and No, 70 flux coated 
aluminum rod is made of 43S aluminum. 
No. 716 aluminum brazing rod used for low 
temperature brazing. No. 803 aluminum 
solder has high tin content. These rods 
are used for welding and brazing aluminum 
and aluminum alloys, 


No. 85 Hy-test rod: Meets AWS Spec 8011. 
No. 110 Hy-test rod meets AWS Spec E 
10011; No. 2512 nickeloy rod. These are 
chrome-moly-nickel alloy steel rods (ac-dc) 
used for welding low-alloy, high-tensile 
steels. 


No, 308 Stain rod (ac-dc); 
types of stainless steel. 
steels, high-alloy-content steels, 
bon steels, and armour plate. 


No, 100 hard rod; No. 250 Mang rod; No. 450 
hard rod; No. 550 hard rod; No. 650 tool 
rod. These are ac-de rods used for all 
types of hard surfacing. 


No, 1175: Silver solder; used for joining va- 
rious ferrous and nonferrous metals. 

Alladin die cast rod: Used for joining zine or 
aluminum die castings. 


Gas welding rod: No. 20, Tobin Bronze; No. 
30, low fuming manganese bronze; No. 35, 


Available in all 
Used for joining 
high car- 


silicon bronze; No. 1301, phosphor bronze; 
No. 37, Monel rod; No. 32, flux coated 
brazing rod. 

Ferrous gas welding rods: No. 1 and 2, 


mild steel; No. 3, high tensile rod; No. 4, 
1% carbon steel rod; No. 5, cast iron rod; 
G 2512, 5% nickel rod; G 308, Type 308 
stainless rod. For joining all types of steel, 
cast iron and stainless steels. 


No. 44, Nicol rod: An ac-de welding rod 
which gives machinable welds on cast iron, 
etc. 


No, 42 cast rod: An ac-dce welding rod of 
cast iron. 


No. 40 Blu-rod: Has a steel core wire for cast 
iron welding. 


No. 61 bronze rod: A metallic are rod for ac- 
de brazing. 


MARVEL (Hot-work die)—Vanadium Alloys 
Steel Co., Anchor Drawn Steel Co., Colo- 
nial Steel Div., Lathrobe, Pa. 


C 0.35, W 10.00, Cr 3.50, V 0.50, Si 0.25 
and Mn 0.25. Furnished in rough bars and 
billets, finished rods or bars, wire, sheet, 
plate, forgings and drill rod; for machining, 
hot and cold working, stamping, drawing 
and brazing. In heat-treated state: Comp 
str 40,000 psi; impact str, Charpy (un- 
notched), 40-60 ft-lb; hardness, rockwell C, 


46 max; sp pr. 8.2; magnetic, max cont 
serv temp, 1150 F; abrasion resistance 
high. For wearing parts used at high 


temperatures and subject to shock, high 
temperature springs, etc. 


MAX-EL (Alloy steels)-—Crucible Steel Co. of 
America, New York. 


1-B; C 0.20, with high Mn and low Mo; 
excellent machining and uniformly in car- 
burizing response. Used for automobile 
Parts, machine tool parts, gages, sprockets, 
etc. 


2B; C 0.40 and otherwise identical in analysis 
to 1-B. Used in ‘‘as-rolled’’ condition for 
Machine tool spindles, lead screws, racks, 
worms, piston rods, etc. 


8%; for heat-treated parts on machine tools, 
Such as gears, arbors, spindles, etc. 


4; this steel is used primarily for collets, 
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pushers, rolls, spindles and toggle pins. 


Also producers of high speed steels, tool steels 
and die steels under many trade names. 


MAYARI R (Low-alloy, High-strength steel) — 
Bethlehem, Pa. 


Alloy iron made directly from nickel-chromium 
bearing ores, used in the production of 
quality castings. 


MAYARI R (Low-alloy, High-strength steel) — 
Bethlehem Steel Co., Bethlehem, Pa. 


Meets requirements for ASTM A-2421. Resists 
atmospheric corrosion and abrasion. Used 
for many types of light-weight construc- 
tion. Furnished in sheets, plates, bars, 
structural shapes, rivets and bolts. 


MAZLO (Magnesium alloys)—-American Magne- 
sium Corp., 2210 Hardvard Ave., Cleveland. 


Available in sand, permanent-mold and die 
castings, extruded bar, shapes and struc- 
tural sections, and forgings. 


AM230; Al 10, Si 0.7, Mn 0.2, Mg remainder. 
Used for pressure die castings for parts 
requiring light weight and thin sections. 


AM260; Al 9, Zn 1, Mn 0.2, Mg remainder. 
Heat-treatable alloy sand and permanent- 
mold castings. For moving parts on high- 
speed production equipment and wherever 
pressure tightness and good strength are 
needed. Good salt water resistance. 


AM265; Al 6, Zn 3, Mn 0.2 remainder. 
Used for high-strength sand castings requir- 
ing good chemical stabilty. 


M263; Al 9, Zn 0.6, Mn 0.2, Mg remainder. 
Used for pressure die castings for light- 
weight parts in portable or fast-moving 
equipment. 


AM3S; Mn 1.5,. Mg.remainder. For extruded 
shapes, sand castings, and hammer forgings 
of moderate strength for uses requiring 
maximum salt water resistance. Suitable for 
fabricated articles such as aircraft oil tanks 
and cowlings. 


AM-C52S; Al 3, Zn 1, Mn 0.2, Mg remainder. 
Used for extrusions of light weight. Good 
welding and forming characteristics and salt 
water resistance. 


AM-C57S; Al 6, Zn 1, Mn 0.15, Mg balance. 
Used for extruded bars, tubes and for light- 
weight applications in general. 


AM-C58S; Al 8, Zn 0.8, Mn 0.15, Mg re- 
mainder. Used for hot press forgings for 
parts under stress, especially for aircraft 
and aircraft engines. 


AM59S; Al 10, Mn 0.15, Mg _ remainder. 
Used for extruded shapes in which highest 
possible hardness and yield strength in ten- 
sion is required. 


AM65S; Al 3.5, Sn 5, Mn 0.5, Mg remainder. 
Used for hot press forgings of moderate 
etrengh and lightness. 


MCA (Alloying elements)—-Molybdenum Corp. of 
America, Pittsburgh. 


Ferro-Boron: alloying material in irons and 
steels. In castings its use gives increased 
strength and machinabilty, and in the case 
of malleable iron, ease of annealing. 


Molybdenum: alloying element for use in steel 
and iron; imparts strength, toughness, duc- 
tility and resistance to abrasion; improves 
fatigue value, eliminates temper embrittle- 
ment, increases physical properties at ele- 
vated temperatures; molybdenum ssteel is 
easily welded and machined. 


Tungsten: alloying element for steel; im- 
parts hardness, resistance to abrasion; cut- 
ting ability to tool steels. Used exten- 


sively as tungsten carbide where special 
cutting service is desired. 


MD (Metal powders)—Metal Disintegrating Co. 


Inc., Elizabeth B, N. J. 


Alloy aluminum antimony, 
bronze, cadmium, 


bismuth, brass, 
chromium, copper, iron, 
lead, manganese, nickel, silicon, silver, 
solder, tins, and zinc metal powders; com- 
positions impossible to obtain by conven- 
tional methods. For powder metallurgy fab- 
rication, welding, rod manufacture, solder 
paste manufacture, shot peening, blasting, 
abrasion, pigmentation, chemical uses. 


MECOBOARD (Thermosetting plastics) — Con- 
tinental-Diamond Fibre Co., Newark 23, 
Del. 


Phenol-formaldehyde, 
in sheets, 


thermosetting; furnished 
rods, and tubes for compression 


TRADENAMES 


molding. Abrasion resistance, medium; max 
cont serv temp, 220 F; flexural str, 22,000 
psi (ASTM D-229-42); dielectric str, 475 
volts per mil; ts, 9500 psi; comp str, 31,000 
psi; impact str, 6.5 ft-lb (Izod); moisture 
absorption, low; translucent; machinability, 
good. Used for electrical insulation. 


MEEHANITE METAL (Sorbo-pearlitic iron)— 
Meehanite Metal Corp., New Rochelle, N. Y. 
and foundries as listed hereunder. 


Contains’ silicon, magnanese, phosphorous, 
sulphur and carbon, composition depend- 
ing upon mixture and physical constitution 
as determined by service requirements; 
twentyfour grades, some of which can be 
heat treated, and flame hardened, each 
having a separate and distinct combination 


of physical properties; available in cast 
form; for machinery and miscellaneous 
castings. 

Foundries include the following: American 
Brake Shoe Co., Mahwah, N. ; Amer- 
ican Laundry Machinery Co., Rochester, 


N. Y.; Atlas Foundry Co., Detroit; Banner 
Iron Works, St. Louis; Barnet Foundry 
& Machine Co., Irvington, N. J.; E. W. 
Bliss Co., Toledo, O. and Hastings, Mich.; 
Builders Iron Foundry, Providence, R. I.; 
H. W. Butterworth & Sons Co., Bethayeres, 
Pa.; Cincinnati Grinders Inc., Cincinnati; 
Cincinnati Milling Machine Co., Cincinnati; 
Continental Gin Co., Birmingham, Ala.; 
Cooper Bessemer Corp., Grove City, Pa. and 
Mt. Vernon, O.; Crawford & Doherty Found- 
ry Co., Portland, Oreg.; M. H. Detrick Co., 
Newark, N. J.; The Elliott Co., Jeannette, 
Pa.; Farrel-Birmingham  Co., Ansonia, 
Conn.; Florence Pipe Foundry & Machine 
Co., Florence, N. J.; Fulton Foundry & 
Machine Co., Cleveland; General Electric 
Co., Ontario, Calif. ; General Foundry & 
Mfg. Co., Flint, Mich.; Greenlee Foundry Co., 
Chicago; Hamilton Foundry & Machine Co., 
Hamilton, O.; Johnstone Foundries Inc., 
Greve City, Pa.; Kanawha Mfg. Co., 
Charleston, W. Va.; Koehring Co., Milwau- 
kee; Lincoln Foundry Corp., Los ‘Angeles; 
E. Long Ltd., Orillia, Ont.; The New- 
ark Stove Co., Newark, O.; Otis-Fensom 
Elevator Co. Ltd., Hamilton, Ont.; Henry 
Perkins Co., Bridgewater, Mass.; Pohlman 
Foundry Co., Buffalo, N. Y.; Prescott 
Foundry Co., Menominee, Mich.; Rosedale 
Foundry & Machine Co., Pittsburgh; Ross 
Meehan Foundries, Chattanooga, Tenn.; 
Shenango-Penn Mold _ Co., Dover, O.; 
Standard Foundry Co., Worcester, Mass.; 
Stearns-Roger Mfg. Co., Denver, Colo.; 
Traylor Engineering & Mfg. Co., Allentown, 


Pa.; Valley Iron Works Inc., St. Paul; 
Vancouver Engineering Works, Vancouver, 
B. C.; Vulean Foundry Co., Oakland, 
Calif.; Warren Foundry & Pipe Corp., 


Phillipsburg, N. J.; Washington Iron Works, 
Seattle; Washington Machinery & Supply 
Co., Spokane, Wash. 


MELMAC (Melamine formaldehyde plastics)— 
Plastics Division, American Cyanamid Co., 
New York 20. 


1502; a cellulosic-filled, melamine formalde- 
hyde plastics; thermosetting; furnished in 
granules for compression or transfer mold- 
ing. Chemical resistance, good; flexural 
strength (ASTM 0D650-42T), 9000-10,000 
psi; dielectric strength (volts per mil inst), 
350-400 at room temperature; ts, 6000 psi; 
imp str, Izod, 0.40; moisture absorption, 
low; sp gr, 1.43; is opaque, machinability, 
good; coefficient of thermal expansion, 21-43 
x 10-6, Used for electrical insulation where 
are resistance and track resistance are re- 
quired. 


1077; alpha-cellulose filled, melamine for- 
maldehyde thermosetting plastics for trans- 
fer or compression molding. Abrasion re- 
sistance, high; chemical resistance, good; 
max cont serv temp, 210 F; is noninflamma- 
ble; flexibility, low; dielectric strength (volts 


per mil inst), 310-315 at room tempera- 
ture; ts, 7-8000 psi; comp str, 40-45,000 
psi; moisture absorption, low; available 


translucent to opaque in all colors; is shat- 
terproof; sp gr, 1.5; machinability, good; 
hardness, Rockwell E 100-110; coefficient 
of thermal expansion 20-57 x 10-6. Used for 
housings, lighting reflectors, etc. 


3020; melamine formaldehyde, thermosetting; 
furnished in particles for compression or 
transfer molding. Has high chemical resist- 
ance; max cont serv temp, 240 F; flexural 
str, 14,000 psi; dielectric str, 270 volts per 
mil; impact str 0.68 ft Ib (Izod); available 
in white, green, blue, red, brown black and 
ivory; moisture absorption, low; sp gr, 1.4; 
opaque. Used for electrical insulation where 
are resistance is required (plus shock resist- 
ance). 
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MESH-TEOM (Plywood) ‘Technical Ply-Woods, 
Chicago 1, Il. 
Jonsiate of a thin three-ply panel, phenolic 
bonded, less than 1/16-in. thick, Faces 


are carefully chosen veneers of mahogany, 
walnut or maple, The core is a thin sheet 
of vulcanized material of high dielectric 


strength, tough, hard, dense, and light in 
weight. On completion panels are fed 
through a die and perforated, Has great 


For radio grills, 
interiors of buses, 
coaches where light 


strength for its weight. 
air conditioning panels, 
airplanes and railroad 
weight is a factor. 


& THERMIT (Welding electrodes) 
Metal & Thermit Corp., New York City. 


Stainless; Types 19-9, 347, 18-8, Mo, 26-20, 
25-20 N, and 310 ac-de. For welding food, 
chemical and refinery processing equip- 
ment, acid container linings, valve seats, 
turbine blades, heat exchangers, dies, etc. 


Chrome-Moly Types; Type 2110 and 2115. 
For welding chrome-moly and other high- 
strength piping and pressure vessel cast 
fittings. . : 


Copper-Aluminum 
AB-16, AB-20, 
built-up bearing surfaces, 
repairs, repair of motor end rings, piston 
rods, pump parts, locomotive guides, parts 
of dissimilar materials, ship propellers, 
marine fittings, etc. 

Copper-Tin (Bronze) Type; AB-57, Uses simi- 
lar to those of above. 

Types A, AWL, CW, FHP, F, HTS, M, 
MA, N, O, U; 90, 8015 Q, are for general 
machine-part fabrication and repair includ- 


(Bronze) Types; AB-12, 
AB-25, and AB-30. For 
bronze casting 


ing drive shafts, auto springs, machine 
bases, etc. 
METALINE (Bearing alloy)—-R. W. Rhoades 


Metaline Co, Inc., Long Island City, N. Y. 


Lubricating insert plugs of several diameters 
and lengths and in varied compositions for 
rendering bronze bearings and bushings 
oilless, Also bronze bearings, complete in 
which Metaline plugs are inserted, furnished 
as finished bearings. 


METCO-WELD H (Powdered hard-facing alloy) 


—-Metallizing Engineering Co., Ine., Long 
Island City, N. Y. 
A ‘wire’? composed of a powdered hard- 


facing alloy extruded with a plastic binder; 
applied by metal spraying, subsequent fusing 
with a fusing torch results in a coating al- 
loyed to the base metal which is physically 
and chemically identical to hard-facing the 
same alloy applied by other methods, Hard 
facing is extremely resistant to abrasion and 
corrosion, has high strength and exceptional 
resistance to oxidation. 


(Mica material) -—- Continental- 
Diamond Fibre Co., Newark 23, Del. 


A built-up mica material; furnished in sheets 
and tubing, for machining and forming into 
parts. Bonded together with shellac or syn- 
thetic resins to provide high dielectric and 
heat and  moisture-resistant properties. 
Available in two types; standard, for gen- 
eral use, and super for special applications 
requiring unusually high heat resistance and 
dielectric strength. Each type is produced 
in a number of grades for specific appli- 
eations. Used for V-rings, washers, seg- 
ments and various special shapes. 


(Built-up mica)—Mica Insulator 


Co., Schenectady, N. Y. 


Furnished in sheets, tapes and tubes. Used 
for electrical insulation on commutator 
rings, appliance heating element patterns, 
slot cells, and core, coil and busbar insula- 
tion, ete. 


MICARTA (Thermosetting plastics) —- Westing- 


house Electric Corp., Trafford, Pa. 


Melamine formaldehyde base and _ phenol 
formaldehyde base; furnished in laminated 
sheet, rods, and tubes. Abrasion resistance, 
high; chemical resistance, good up to 15% 
solutions; max cont serv temp, 105-130 C; 
flexural strength (ASTM D_ 650-42T), 
10,000-27,000 psi; dielectric strength (volts 
per mil inst), 100-600; ts, 6,000-16,000 
psi; comp str, 8000-40,000 psi; furnished in 
black and natural; is opaque; hardness, 
Rockwell M, 98-122. For variety of indus- 
trial applications such as gears, cams, 
panels, dials, etc. 


MICHIANA 


MICHIGAN (Seamless tubing) 


MIDVALE (Steels) 


MIDVALOY 


MIN-OX 


Castings for molds, 


MISCO METAL 


MOGUL 


(Heat-resisting cast alloys) © Michi- 
ana Products Corp., Michigan City, Ind, 


Zorite; 35 Ni-165 Cr alloy. Properties as cast; 
Ta, 63,500 pai; ya, 36,500 pai; elong in 2 
in., 5.2%; reduction of area, 6.1%; bhn, 
168. Used for castings operating at elevated 
temperatures, 


No. 100 Alloy: 26 Cr-12 Ni alloy. Proper- 
ties as cast: Ta, 70,500 pai; ys, 40,100 pal; 
elong in 2 in., 14.5%; reduction of arena, 
15.4%; bhn, 166, Used for castings operat- 
ing at elevated temperatures. 


Fire Armor ‘'B"’: 60 Ni-13 Cr alloy. Proper- 
ties as cast: Ts, 65,800 pai; ys, 33,800 pai; 
elong in 2 in., 4.5%; reduction of area, 
6.5%; bhn, 181, Used for castings oper- 
ating at high temperatures, 


Michigan Seam- 
less Tubing Co,, South Lyon, Mich. 


Cold-drawn; of standard carbon and alloy 
steela and of special alloys to customers’ 
requirements. Available in’ rounds, squares 
and special ‘shapes. For aircraft, pressure 
and mechanical uses. ' 


MICRO-ROLD (Stainless steel sheet and strip)— 


Washington Steel Corp., Washington, Pa. 


Precision cold rolled stainless steel sheet and 
strip up to 36 inches wide in Types 301, 
302, 304, 321, 347 in gages from 0.078 to 
0,004 inch, 


The Midvale Co., Nicetown, 
Philadelphia 40, 


Forgings, weldless rings, any analysis (carbon, 
alloy or stainless steel), hardened and 
ground steel rolls, heat and corrosion re- 
sistant castings, cast-to-shape tool steel 
and bar steel (carbon, high speed and alloy 
tool steel), also stainless bars. 


(Cast-to-shape tool 
Company, Nicetown, 


HI-C Hi-Cr 
ateel)—-The Midvale 
Philadelphia 40, Pa. 


Furnished as sand castings. In annealed state, 
Bhn, 210-240; in hardened state, Rockwell 
C 59; weldability, poor; abrasion resistance, 
high. Machines readily; distorts very little 
and is nearly immune from cracking during 
heat treatment. Used wherever abrasion and 
wear resistance is an important § require- 
ment. Used for dies, blanking, beading, 
cams, cutting, drawing, extrusion and knurl- 
ing tools, 


(Heat-resisting castings)——The Binney 
Castings Co., Toledo 7, O. 


valves, plungers, neck 
rings and other necessary mold parts for 
production of glass, Also known as Binney 
Metal, 


(Stainless steels) -—— Michigan 
Steel Casting Co., Detroit 7, Mich. 


For data on types, properties, characteristics 
and applications see ‘‘Stainless Steels’’ list- 
ing at end of this section. 


(Steel castings)——The Bonney-Floyd Co., 


Columbus 7, O. 


C 0,25-0.35, Mn 1.20-1.40, Mo 0.15-0.25. Rec- 
ommended heat treatment, quench at 1600 
F in water; temper 500 F to 1325 F. Ts, 
90,000-180,000 psi; ys 60,000-165,000 psi; 
elong in 2 in., 6-25%; Bhn, 179-420; sp gr, 
7.86; magnetic; weldability, good; abrasion 
resistance, medium. Used for highly stressed 
machine parts, 


MOCCASIN (Bronze alloys)—-Moccasin Bushing 


Co,, Chattanooga, Tenn. 


Various bronze alloys furnished as rough cast- 
ings, solid or cored bars, finished machined 
bars, and plain and special bushings. 


(Babbitt)-—-Federal Mogul Corp., De- 


troit. 


Mogul alloy genuine babbitt; made from tin, 


antimony and copper, virtually lead free; 
hard, tough alloy; high tensile strength; 
suitable for die-cast and hand-poured bear- 
ings, Used for high-speed automobile and 
aircraft engine, steel and bronze. back main 
and connecting-rod bearings, trucks, trac- 
tors, high-speed machinery, planers, etc. 


Mogul bearing metal; general all-purpose bab- 


bitt for bearings requiring toughness. Used 
for machinery bearings, stationary gas en- 


kines, paper mill rolling mill, rubber p) 
and brick machinery. 63 


407 nickel babbitt; varying slightly fron 
Mogul genuine babbitt alloy. For applica. 
tions where speed is fairly high and bearing; 
are large, that is, 1/16th-inch or more jp 
thickness. Used in woodworking machinery 
and other heavy-duty types. ’ 


408 special babbitt (copper-hardened); ory. 
inally produced for electric railway arm, 
tures, now used for special bearing appli. 
cations; has great durability and wil] stand 
up under hard wear, Used in motor pumps 
motor shafts, rock crushers, forming presses 


Duro antifriction metal; while softer and jess 
tough than Mogul bearing metal (above) 
compares favorably with lead-base genera) 
purpose babbitts. Used for flour mj) 
laundry, canning and bottling machinery, 
pump packing, slow-moving pulleys, etc... 


Special ‘‘B'’; a lead and antimony alloy; free 
of usual nonbearing ingredients. Used for 
slow-speed bearings and heavy line shafting 


MOLEX (Molding plastics)—Molex Products Co 
Chicago 6, Ill. 


Bituminous and asbestos thermoplastics com. 
pound fabricated by injection and compres. 
sion molding. Abrasion resistance, low; max 
cont serv temp, 186 F; dielectric str, (volts 
per mil inst.), 205 after immersion in water 
24 hours; ts, 2000 psi; comp str, 10,00 
psi; produced in black only; moisture ab. 
sorption, very low; sp gr, 1.61; is Opaque: 


machinability, fair. For electric insulators 
terminal blocks, receptacles, structural! 
blocks, radiator valve wheels, etc. 


MOLEX (Are welding electrode) 
Thermit Corp., New York 5. 


Metal & 


For low-alloy, high-strength machine parts 
Weld deposit: ts, 70-75,000 psi; ys, 57- 
66,000 psi; elong in 2 in., 22-31%. 


Type R; are welding electrode for use in ship- 
building, pipe fabricating, refineries, etc 
Weld deposit: Ts, 63-75,000 psi; ys, 54 
61,000 psi; elong in 2 in., 22-31%. 


Type 8S; are welding electrode for sheet metal 
fabrication in automotive work, _ storage 
tanks, railroad cars, road and farm machin- 
ery. Weld deposit: Ts, 71-75,000 psi; ys, 
62-64,000 psi; elong in 2 in., 20-26%. 


MOLIN METAL (Aluminum-bronze alloys) — 
Dirilyte Co. of America Inc., Kokomo, Ind. 


Furnished as permanent-mold castings and 
forgings to specifications. 

No. 2: In untreated condition: Ts, 74,000 psi; 
elong in 2 in., 9%; bhn, 140-150; weldabil- 
ity, good; abrasion resistance, high. For 
welding machine fixtures, bearings, etc. 


No. 2%: In heat-treated condition: Ts, 67,000 
psi; elong in 2 in., 3%; bhn, 180-200; 
weldability, good; abrasion resistance, high 
For welding machine fixtures, bearings 
acid bath hooks, etc., which require higher 
ee than that offered by Molin Metal 

oO. 2. 


No. 3: In untreated condition: Ts, 50,000 psi 
elong in 2 in., 4%; bhn, 200-220; weldabil- 


ity, fair; abrasion resistance, high. For 
wiping dies, die plates, welding machine 
fixtures, etc. 

MOLYBDENUM (Alloying element) Climax 


Molybdenum Co., New York 18, N. Y. 


Alloying element for use in steel and iron 
Imparts strength, toughness, ductility and 
resistance to abrasion; improves fatigue 
value, eliminates temper brittleness, im- 
proves physical properties at elevated tem: 
peratures. 


MOLYBDENUM PERMALLOY (Electrical steel) 
—Allegheny Ludlum Steel Corp., Bracke? 
ridge, Pa. 


A nickel-molybdenum-iron alloy of high per 
meability. Must be dry hydrogen annealed 
after fabrication. Furnished in finished rods 
or bars, coiled strip, wire, sheets. Used as ® 
magnetic core material in special audic 
transformers, instruments and for magnetic 
shields. 


MOLY-TELASTIC (Alloy cast steel)—The Falk 
Corp., Milwaukee, Wis. 


C 0.30-0.40, Mn 1.00-1.50, Mo  0.15-0.25 
Furnished in sand castings to specifications 
In heat treated state, ts, 100,000-200,00 
psi; ys, 70,000-160,000 psi; elong in 2 iD. 
25-12%; endurance limit, 45-50% of tensile 
strength; Bhn, annealed, 160; 200-400, hes 
treated. Used for gears, crusher parts, & 
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cavating equipment and similar heavy duty 
services. 


MO-MANG (Welding rods)—-American Manga- 
nese Steel Div., American Brake Shoe Co., 
Chicago Heights, I). 


Manganese welding rod: C-Mn-Si-Mo; for 
build-up welding austenitic manganese steel 
castings and rolled shapes; as-welded hard- 
ness, bhn 200; work hardens to 450-500 bhn. 
Austenitic steel deposits nonmagnetic; high- 
ly resistant to impact, wear and abrasion. 
For build-up welding on dipper lips, ham- 
mer mill parts, dredge pump shells, stone 
crusher equipment, etc. 


Nickel-manganese welding rod: C-Mn-Ni-Si; for 
welding austenitic manganese steel castings 
and rolled shapes; as-welded bhn, 200; work 
hardens to 450-500 bhn; austenitic steel de- 
posits nonmagnetic. For autenitic manganese 
steel frogs, crossings, dippers, dipper teeth 
repointers. Also quarrying, logging, oil, 
construction, mining, steel mill and ex- 
cavating equipment wearing parts. 


MO-MAX (High-speed steel) — The Cleveland 
Twist Drill Co., Cleveland 14, Ohio, 


A high-speed steel, in rough bars or billets, 
finished rods or bars, wire and sheets, for 
hot forging, turning, boring, welding, etc. 
Resists heat to 1100 F; high abrasion re- 
sistance; high ts; good bearing properties; 
sp gr, about 7.95; weldability, good; bhn, 
untreated, 220; heat-treated 700. For use 
where great strength and wear resistance 
up to temperatures of 1000 F are required, 
such as gears, cams, guides, wearing plates, 
etc. Licensees are: Allegheny Ludlum Steel 
Corp., Atlas Steel Ltd. (Canada), Bethlehem 
Steel Co., Braeburn Alloy Steel Corp., Car- 
penter Steel Co., Columbia Tool Steel Co., 
Crucible Steel Co, of America, Henry Diss- 
ton & Sons Inc., Firth-Sterling Steel Co., 
Halcomb Steel Co., Jessop Steel Co., La- 
trobe Electric Steel Co., The Midvale Co., 
Universal-Cyclops Steel Corp., Vulcan Cru- 
cible Steel Co., Simonds Saw & Steel Co., 
and Vanadium-Alloys Steel Co. 


MONARCH (High-lead bronzes) 
loys Co., Ravenna, O. 


In several different grades, produced by water- 
chilled process; furnished in rough bars in 
2-ft lengths. Good bearing qualities and 
good machinability. Also produce bronze 
and aluminum sand _ castings. 


Monarch Al- 


MONARCH (Rubber) -—— Hewitt Rubber 
Hewitt-Robins Inc., Buffalo 5. 


Rubber for hose, belting and packing. Can be 
furnished extruded or for molding. Abrasion 
resistance, high. For use wherever hose, 
belting or packing are required. 


Div., 


MONEL (High nickel-copper alloys)——-The Inter- 
national Nickel Co, Inc., New York. 


Monel Wrought Forms; various tempers of 
rod and bar, cold-drawn wire, hot-rolled 
plate, cold-rolled sheet and strip, and seam- 
less tubing. Property ranges: Ts, 70-170,- 
000 psi; ys, 25-160,000 psi; elong in 2 in., 
50-1 per cent; bhn, 110-375. Corrosion 
resistance, high. For propeller shafts, pfmp 
shafts and rods, impellers, bolts, rivets, etc., 
orifice plates, tanks, electrical contact parts, 
springs, carburetor parts, strainers, screen, 
filters, etc. 


Monel Castings; In untreated state: Ts, 65- 
90,000 psi; ys, 32-40,000 psi; elong in 2 
in., 45-25 per cent; bhn, 125-150. Slightly 
magnetic; weldability, good; abrasion re- 
sistance, medium; max cont. serv. temp, 800 
F (under load); corrosion resistance, high. 
For pump casings, impellers, filter plates, 
valve bodies, trim, bushings, fittings. Wide- 
ly used where corrosion resistance is an im- 
portant factor as in laundry, pickling, tan- 
ning, marine, chemical, oil-processing, paint 
and food-processing equipment. 


“K" Monel; furnished in rod and bar, strip 
and wire in various forms and tempers; 
non-magnetic. Range of properties: Ts, 90- 
200,000 psi; ys, 40-145,000 psi; elong in 
2 in., 45-2 per cent; bhn, 140-320. Corrosion 
resistance, high. For marine pump shafts, 
wearing sleeves, oil-pump drop and seat- 
valves, valve disks and pump rods, ball- 
bearing races, balls and cones, roller chain, 
_ studs, check-valve balls, wire springs, 
etc, 


“KR” Monel Wrought Forms; available in rod 
and wire only. Composition, same as ‘‘K’’ 
Monel. Has better machinability than K. 

“R’? Monel Wrought Forms; furnished in rod 
and bar, cold-drawn wire, cold-rolled strip, 
Seamless drawn tubing. Range of properties: 
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Ts, 65-170,000 psi; ys, 25-160,000 psi; elong 
in 2 in., 50-1 per cent; bhn, 110-375. Cor- 
rosion resistance, high. Machinability, better 
than’ Monel. For parts requiring good cor- 
rosion and abrasion resistance combined 
with free-cutting qualities. 


‘‘H’’ Monel Castings; Untreated: Ts, 90-115,- 
000. psi; ys, 60-80,000 psi; elong in 2 in., 
20-10 per cent; bhn, 175-250 nonmagnetic; 
weldability, poor; abrasion resistance, medi- 
um; max cont. serv. temp, 800 F (under 
load); corrosion resistance, about same as 
Monel. For parts similar to those for which 
regular Monel is suitable, but where better 
abrasion and erosion resistance is required, 
plus higher strength, as for steam nozzles. 


‘‘S’’ Monel Castings; Heat treated: Ts, 110- 
145,000 psi; ys, 80-115,000 psi; elong in 2 
in., 4-1 per cent; bhn, 300-375; nonmag- 
netic; weldability, poor; abrasion resistance, 
high; max cont. serv. temp, 1100 F (under 
load); corrosion resistance, about same as 
regular Monel, Parts, similar to those for 
which regular Monel is suitable; but where 
top resistance to galling and erosion are 
needed, as for valve seats, etc. 


MONIMAX (Electrical steel)—Allegheny Ludlum 
Steel Corp., Brackenridge, Pa. 


A high nickel-molybdenum steel having good 
permeability at moderate flux densities. 
used in low and intermediate density high- 
frequency cores. 


MORAINE (Porous metal)—Moraine Products 
Div., General Motors Corp., Dayton, O. 
Filtering and diffusing material, product of 
powder metallurgy in bronze, and other 
metals; provides high flow rates, low flow 
resistance; used in fuel and _ lubricating 
systems, instruments, breathers, burners, 
separators, etc. 

MORGANITE (Carbon-graphite) —- Morganite, 


Inc., Long Island City, N. Y. 


Carbon-graphite, and carbon-graphite-metal 
mixtures; in finished rods or bars and 
plates, for turning, boring, molding, etc. 


Resists corrosion caused by any liquid han- 
dled industrially; resists heat to 700 F; 
good abrasion resistance; ts, 1000-3000 psi; 
comp str, 10-30,v90 psi; ductility, low; sp 
gr, 2-2.15. Used for bearings, valves, seals, 
nonfriction slides, piston rings, etc. 


MOSIL (Alloy tool steel)—-Vanadium Alloys 
Steel Co., Anchor Drawn Steel Co., Colonial 
Steel Div., Latrobe, Pa. 


C 0.55, Si 1.90, Mn 0.85, Cr 0.25, Mo 0.33. 
Furnished in rough bars or billet, finished 
rods or bars, wire, sheet, plate, forgings, 
and drill rod; for permanent-mold castings, 
precision casting; machining, hot and cold 
working, stamping, drawing and brazing. 
In heat-treated state: Hardness, rockwell 
C, 62-63 max; magnetic; abrasion resist- 
ance; medium. For shanks, chisels, dogs, 
shears, etc. 


MR (Plastic resins) 
Sewaren, N. J. 


— Marco Chemicals Inc., 


Polyester thermosetting resin furnished in 
liquid form for castings. Has excellent cor- 
rosion resistance; low moisture absorption; 
and good machinability. 


MRCO (Metal powders)—Meta!s 
Hammond, Ind. 


40 RL; Cu 99.4; all passing in a 40-mesh 
sieve, not over 20 per cent passing a 200- 
mesh screen; has apparent density of 2.5 
grams per cu cm. Used in commutator 
brushes, chemical porous filters, catalyzers, 
and pressed metal compositions. 


100 RXA; Cu 99.4; all passing a 100-mesh 
screen; not over 45 per cent passing a 325- 
mesh screen; has apparent density of 2.7 
grams per cu cm. Used in porous metal 
bearings, intricate pressed metal shapes, 
‘electrical commutator brushes, etc. 


150 RXA; Cu 99.4; all passing a 150-mesh 
sieve, not over 75 per cent passing a 325- 
mesh sieve; has apparent density of 2.75 
grams per cu cm. For same applications as 
100 RXA. 


200 RL; Cu 99.4; all passing a 200-mesh 
sieve, and not less than 85 per cent passing 
a 325-mesh sieve. Used in chemical equip- 
ment, special commutator brushes, porous 
bearing compositions; also has advantages 
for copper brazing and coating welding rods. 


500 RL; Cu 99.4; all passing a 325-mesh 
sieve, and substantially all particles are less 
than 15 microns in diam. For use where ex- 


Refining Co., 
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tremely fine particle size is desired, in 
brazing and coating, as clutch facings, etc. 


1-100; Fe 96 min; all passing a 100-mesh 
sieve; and 25-45 per cent passing 325-mesh 
sieve; has apparent density of about 1.8-2.0 
grams per cu cm. For pressed parts such 
as clutch facings, gears, filters, etc. 


1-120; Fe 96 min; all passing 100-mesh sieve 
and 30-50 per cent passing 325 mesh. Has 
apparent density of 2.3-2.5 grams per cu 
cm, Same uses as I-100, 


1-147; Fe 96.5 min; all passing 40 mesh sieve 
and 10-20 per cent passing a 325-mesh 
sieve. Has apparent density of 1.8-2.0 grams 
per cu cm. Same uses as I-100. 


I-24%; Fe 97 min; apparent density 2.65-2.85 
grams per cu cm; all passing a 40-mesh 
sieve with 10-20 per cent passing 325-mesh 
sieve; hydrogen-annealed for pressed ferrous 
metal compositions and electrical parts re- 
quiring high priority iron. 


MUELLER 600 (Bearing metal)— Mueller Brass 
Co., Port Huron, Mich. 


Cu 56-60, Pb 0.5 max, Mn 1.25-3.5, Al 0.5-2, 
Si 0.5-1.2, Fe 0.6 max, and remainder Zn. 
Sold as extruded and drawn, and rods and 
bars, and as die forgings from rod. Ts, 70- 
85,000 psi; ys, (% per cent extension) 45- 
50,000; elong in 2 in., 20 to 10 per cent 
for die forgings. Sp gr, 8.071; conductivity 
about 12 per cent of copper; nonmagnetic; 
good corrosive resistance against sea water. 
Used as low speed heavily loaded bearings 
as it withstands damage from lubricants 
carrying considerable sulphur compounds. 
Also used for high-speed bearings on hard- 
ened mating surfaces, cam faces and ma- 
chine parts subject to wear, such as pump 
rods and shafts, and forged connecting 
rods for high-speed. 


MULTIPLATE (Laminated bullet-resisting plate 
glass)—-Pittsburgh Plate Glass Co., Pitts- 
burgh 19. 


Multiple laminated plate glass, Vinyl plastic 


binder; furnished in cut sizes and shaped. 
Corrosion and abrasion resistance, high; 
shatterproof; transparent; highly polished. 


For protection against high velocity missiles. 


MULTI-WEAVE (Special composite materials )— 
General Electric Co., Electronics Dept., 
Syracuse, N. Y. 


Material made up by inter-weaving strands, 
strips, etc., of metals, plastics, wood, rub- 
ber, fabrics, etc., or combinations thereof. 
Produced to specifications. Used for venti- 
lating grilles, decorative panels, gratings, 
bulkheads, air-conditioning grilles, guards, 
refrigerator trays, cigarette cases, display 
fixtures, etc. 


MUMETAL (Electrical steel)—-Allegheny Ludlum 
Steel Corp., Brackenridge, Pa. 


A very high permeability nickel-copper-chro- 
mium-iron alloy, that must be very high- 
temperature, dry-hydrogen annealed after 
fabrication. Sold principally in form of 
sheet, strip, bar and laminations, also 
shields. For special electrical instruments 
and transformers requiring highest perform- 
ance. 


MYCALEX (Glass-bonded mica)—-Mycalex Corp 
of America, Clifton, N. J. Also General 
Electric Co., Chemical Dept., Pittsfield, 
Mass. 


Furnished in sheets % to 1 in. thick, 14 x 15 
in.; in rods 18 in. long, % to 1 in. diameter. 
Abrasion resistance, medium; is unaffected 
by most liquids except acid solutions; max 
cont serv temp, 750 F; is nonflammable 
flexibility, low; dielectric str, (volts per mil 
inst.), 400; ts, 6000 psi; comp str, 35,000 
psi; transverse str, 15,000 psi; moisture ab- 


sorption, 0; produced in gray and brown; 
sp gr, 3; is opaque; machinability, good; 
Bhn, 50; coefficient of thermal expansion 


101 x 10-7 in. per in. per degree C. For 
low-loss high-frequency insulators, terminal 
plates, precision moldings, are and oil re- 
sistant parts. 


N 


NA, NA-l, NA-2 (Alloy steel castings) — Na- 
tional Alloy Steel Division, Blaw Knox Co., 
Blaw Knox, Pa. 


Alloy steels having varying percentages of 
nickel and chromium. 
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NACO (Special cast steel)-—National Malleable 
& Steel Castings Co., Cleveland. 


For service where heavy blows and constant 
friction require a material that combines 
great strength, toughness and resistance to 
wear. Used in chains for steam shovel, drag- 
line, draft gears, railway equipment, 


NATIONAL (Carbon or graphite)-——National Car- 
bon Co., Inc., New York 17, 


Molded, extruded or machined into practically 
any shape. Highly resistant to most acids, 
alkalies and solvents. Has low coefficient 
of thermal expansion and resists thermal 
shock, Good electrical conductivity. In 
graphiiic form carbon possesses excellent 
lubricating properties and good thermal con- 
ductivity. Used for bearings, packings, 
electric current conductors, structural mem- 
bers and linings in the chemical and metal- 


lurgical industries. Available in blocks, 
brick, tile, beams, slabs, cylinders, and 
tubes. 


NATIONAL FIBRE-—National Voulcanized Fibre 
Co,., Wilmington, Del, 


Converted cotton cellulose, chemically pure, 
tough horn-like material; furnished in hard 
or flexible form in sheets, rolls, tubes, rods 
and fabricated shapes; high dielectric and 
mechanical strengths; resistant to abrasion 
and shock; easily formed and machined; 
light in weight. Used for gears, valve disks, 
waskets, washers, bobbin heads and elec- 
trical insulation, etc. 


NATIONAL (Graphitic steel) -National Malleable 
& Steel Castings Co., Cleveland. 


High-strength steel furnished in castings. Has 
medium abrasion resistance; ts, 75,000 psi 
min; can be flame hardened; avg bhn, 200. 
Used for automotive and other medium-size 
castings requiring high strength and good 
machinability. 


NATIONAL (Metals) —— National Bearing Div., 
American Brake Shoe Co., St, Louis 10. 


Various nonferrous centrifugal and precision 
castings, babbitt metals and precision bear- 
ings. Castings produced to specification. 


397 Babbitt: Furnished in bars; ts, 9500- 
10,000 psi; used primarily for bearing lin- 
ings. 


Diesel Engine Babbitt: Tin-base; furnished 
in bars, ts, 11,000 psi at 1% deformation; 
used primarily for bearing linings. 


NATIONAL (Powder metal)—National Molded 
Products Inc., St. Marys, Pa. 


Cu 90, Sn 10; furnished in powder; non- 
magnetic; corrosion-resistant; heat-resistant 
to 400 F; abrasion-resistant. For bearings 
or intricate parts. 


NATIONAL - STANDARD (Wire, braided wire 
and tape)—National - Standard Co., Niles, 
Mich, 


Wire braids flat and tubular of steel or other 
metal, 


Tapes and specialized wire products for tire 
beads, steam hose armor, reinforcement for 
oil well drilling hose, braided covering for 
tlexible tubing. 


Standard wire for reinforcing flat and V-belts. 
Braided covering for electrical cables. 


Drawn wire in small sizes down to 0.002-in. 
of steel, aluminum, brass, Monel, nickel 
silver, stainless steel, phosphor bronze and 
other alloys. 


NATIONAL SWITCH INSULATION—National 
Vulcanized Fibre Co., Wilmington, Del. 


Combination laminated Bakelite core with 
vulcanized fiber surfaces; available in sheets 
and fabricated shapes; high tracking (arc) 
resistance combined with rigidity and mini- 
mum warpage; high dielectric and mechan- 
ical strengths; low moisture absorption; eas- 
ily stamped and fabricated. Used in switch- 
es to support and insulate current-carrying 


parts. 


N-A-X (High-strength low-alloy steel) — Great 
Lakes Steel Corp., Div. of National Steel 
Corp., Ecorse, Mich. 


9100 Series; C 0.1-0.7, Mn 0.6-0.75, P 0.040 
max, S 0.05 max, Si 0.6-0.9, Cr 0.5-0.65, 
Mo 0.1-0.2, and Zr 0.05-0.15. Furnished 
in rough bars or billets, finished rods or 
bars, strips (coiled), sheets and plates, for 
forging, stamping, turning, boring, etc. Rec- 
ommended heat treatment: Quench and 


draw—carburizing grades treated by regular 
conventional methods, 


High tensile; C 0.12, Mn 0.70, Si 0.80, Cr 
0.60, 8 0.030, P 0.025, and Zr 0.10. Fur- 
nished in rough bars or billets, finished 
rods or bars, strips (coiled), tubing, wire, 
sheets and plates for stamping and welding. 
No subsequent treatment needed after hot 
working. Good stability and ductility per- 
mit it to be cold-formed; good impact re- 
sistance; high fatigue resistance; good weld- 
ing properties. Used for machine parts 
where high torsional properties, high tensile 
strength and resistance to fatigue and notch 
impact at normal and subzero temperatures 
are required. 


NEILLITE (Phenolic plastics)—-Watertown Mfg. 
Co., Watertown, Conn, 


Thermosetting material: furnished in powder 
form and granules for molding into parts; 
abrasion resistance, medium; resists cor- 
rosion caused by weak acid and alkali; 
dielectric str, 375-400 volts per mil; ts, 
5500-7500 psi; comp str, 22,200-32,600 psi; 
moisture absorption, low; nonflammable; 
available in colors; shatterproof. For switch 
cases, spacers, gears, cams; knobs, etc. 


NELOY (Cast 
Erie, Pa. 


steels)——-National Erie Corp., 


Medium manganese cast steel and medium 
manganese plus molybdenum alloy content 
cast steels; rough finished, machined or 
flame hardened. High strength and hard- 
ness due to combination of alloying and 
special hardening. Has high abrasion resist- 
ance, Used for various applications in roll- 
ing mills and steel works equipment, over- 
head traveling cranes, power shovels, drag 
lines, etc. 


NEMALOY (Aluminum alloy castings)—National 
Bronze & Aluminum Foundry Co., Cleveland, 


No. 9; Si 4.50-6.00, low impurities, balance 
Al; furnished as sand or permanent-mold 
castings. In untreated state: Ts, 19,000 psi; 
comp str, 10,000 psi; ys, 9000 psi; elong 
in 2 in., 5.0 per cent; impact str, 1.0 ft-lb 
(Charpy); endurance limit (completely re- 
versed bending), 6500 psi; bhn, 40; sp gr, 
2.70; nonmagnetic; weldability, good; max 
cont, serv. temp, 250 F. For various corro- 
sion resisting parts. 


No. 50; Cu 8.0, Fe 1.0, Si 1.2, balance Al; 
furnished as sand and permanent-mold cast- 
ings. In untreated state: Ts, 23,000 psi; 
comp str, 14,000 psi; ys, 14,000 psi; elong 
in 2 in., 2.0 per cent; impact str, 0.6 ft-lb 
(Charpy); endurance limit (completely re- 
versed bending), 8000 psi; bhn, 65; sp gr, 
2.83; max cont. serv, temp, 250 F; non- 
magnetic. For general purpose castings. 


No. 54; Cu 4.0, Mg 1.5, Ni 2.0, balance, Al; 
furnished as sand and permanent-mold cast- 
ings. In heat-treated state: Ts, 37,000 psi; 
comp str, 47,000 psi; ys, 32,000 psi; sp er, 
2.77; nonmagnetic; weldability, good; max 
cont. serv, temp, 350 F; abrasion resistance, 
high. For parts subjected to elevated tem- 
peratures, 


No, 64; Si 7.0, Mg 0.3, balance Al; furnished 
as sand and permanent-mold castings. In 
heat-treated state: Ts, 33,000 psi; comp str, 
22,000 psi; ys, 24,000 psi; elong in 2 in., 
4.0; sp gr, 2.68; nonmagnetic; weldability, 
good; abrasion resistance, medium; max 
cont. serv. temp. 300 F, For intricate parts 
requiring high strength, 


No. 105; Cu 4.0, balance Al; furnished as 
sand castings. In heat-treated state: Ts, 36,- 
000 psi; comp str, 25,000 psi; ys, 24,000 
psi; elong in 2 in., 5.0; impact str, 1.8 ft-lb 
(Charpy); sp gr, 2.78; nonmagnetic; weld- 
ability, good; max cont, serv. temp, 300 F. 
For castings where design is not intricate 
and high strength is needed. 


NEOPRENE (Chloroprene synthetic rubber)—E. 
I. du Pont De Nemours & Co., Inc., Arling- 
ton, N. J. 


Available for hose, wire, cable, sheets, tank 
lining, gaskets, packing, tubing, belting 
diaphragms, industrial truck tires and 
molded goods. Used as binder for cork 
and asbestos. Is employed to impregnate 
or coat canvas, duck or other fabrics. 
Strength, abrasion resistance, resilience and 
elasticity of rubber: resistance to deteriora- 
tion from contact with oils, greases, gaso- 
line, heat chemicals, sunlight and 
ozone; corrosion-resistant; will not sup- 
port combustion; low moisture ‘absorption; 
ts 4000 psi; available in colors. Used for 
machine applications where rubber charac- 
teristics are required but where the prod- 
uct is to be subjected to deteriorating in- 
fluences. 





NEW JERSEY ZINC (Brass, Bronze and copper 
powder metals)—The New Jersey Zinc Co,, 
New York. 


Brass Powders; all common brasses furnished 
in powder metal. Ts, 29-35,000 psi; comp 
str, 31-43,000 psi; ys, 8500-18,800 psi; 
elong in 2 in., 11-50%; impact str, 11-27 
ft Ib (Charpy); Bhn, 35-51. 


Bronze Powders: Both spherical and irregular; 
for brazing, spraying and compacting. 


Spherical Copper Powder; resists 
caused by oils and lubricants. 
filters. 


corrosion 
Used for 


NEY-ORO-G (Gold-platinum-silver-copper alloy) 
—The J. M. Ney Co., Hartford, Conn. 


In wire, sheets, coil strip and plate; for 
stamping, turning, boring, welding and 
soldering. Mechanical properties in heat- 


treated state: Ts, 160,000 psi; ys, 154,000; 
elong, 6 per cent; impact resistance, high; 
bhn, 280; non-magnetic; weldability, good; 
abrasion resistance, medium. For pivots, 
small bearings, springs and electrical con- 
tacts. 


NICHROME-NICHROME V_ (High nickel-chro- 
minum alloy)—Driver-Harris Co., Harrison, 


. . 


Ni 60, Cr 16, balance Fe, and Ni 80, Cr 20, 
respectively. High-temperature heat resistant 
and electrical resistant. Heating element 
material for domestic electrical appliances, 
electrical furnaces, ranges, also misc. elec. 
resistors. Castings for high-temperature fur- 
a parts; also sheet, tubes, rod, strip and 
wire. 


NICKEL—International Nickel: Co. Inc., New 
York. 

Nickel; Ni 99.4, Cu 0.1, Fe 0.15, Mn 2, Si 
0.05, C 1, S 0.005; rustproof, corrosion- 
resistant; chemical, radio and_ electronics 
parts. 


L Nickel; a low-carbon type of nickel, other- 
wise similar in chemical composition to 
nickel. Especially suitable in contact with 
fused caustic and certain fused salts. 


D Nickel; Ni 95.2, Cu 0.05, Fe 0.15, Mn 4.5, 
Si 0.05, C 0.1, S 0.005. A metal similar to 
nickel but affording superior mechanical 
properties and resistance to atmospheric at- 
tack at elevated temperatures; corrosion and 
heat-reistant; for electrical uses. 


Z Nickel; Ni 93.7, heat-treatable material re- 
sembling nickel except for its higher me- 
chanical properties which are comparable to 
those of oil-tempered spring steel; corro- 
sion resistant. Used for products requiring 
spring properties with corrosion resistance. 


Nickel Castings; Untreated; ts, 45-60,000 psi; 


ys, 20-30,000 psi; elong in 2 in., 30-15 
per cent; bhn 85-125; magnetic; weld- 
ability, good; abrasion resistance, medium; 


good corrosion resistance. For chemical and 
food-processing equipment parts. 


NICKEL-ARC (Welding electrodes)—Alloy Rods 
Co., York, Pa. Welding electrodes for weld- 
ing cast iron. 


NICKELOID (Nickel bonded to zinc)—Ameri- 
can Nickeloid Co., Peru, IIl. 
Nickel bonding serves as rustproof, flexible 


and inexpensive white metal base. Available 
in variety of brilliant finishes and patterns, 
as sheets, flat strips and coiled strip for con- 
tinuous feed automatic presses. Can be sup- 
plied with quick removable, gum-adhered 
paper covering, permitting drawing and 
forming without marring prefinish. 


NI CLAD (Nickel clad copper rod and wire)— 
Alloy Metal Wire Co., Inc., Prospect Park, 
Pa. 


Nickel clad copper wire, 34% cross sectional 
area in nickel shell covering, balance is 
copper. Furnished in finished rods or bars 
and wire. In cold worked state, ts, 80-90,- 
000 psi; ys 20-30,000 psi; elong in 2 in. 
10-29%; hardness, Rockwell B, 80-90, 5? 
gr, 9; magnetic; weldability, good; max cont 
serv temp, 1000 F; abrasion resistance, 
medium, 


NICLOY (Steel tubes)—The Babcock & Wilcox 
Tube Co., Beaver Falls, Pa. 


Nicloy 3%: C 0.20 max, nickel 3.25-9.75; high 
strength alloy; for corrosion-resisting serv- 
ices particularly in alkaline media in chem- 
ical processing; excellent low-temperature 


MACHINE DESIGN—October, 1948 





ND 


NI 


NI 





pper 
Co,, 


shed 
:omp 

psi; 
11-27 


lar; 


sion 
for 


lloy) 


for 
and 
1eat- 


000; 
igh; 


vots, 
con- 


hro- 
ison, 


20, 
tant 
nent 
Ices, 
elec, 


and 


and 


tods 
eld- 


eri- 


ible 
able 
rns, 
on- 
up- 
red 
and 


y— 
irk, 


nal 

is 
ars 
90,- 
in., 


ont 
1ce, 


cox 


igh 
rv- 
m- 
ure 





properties for service in oil dewaxing, re- 
frigeration; for service to —320 F. 


Nicloy 5: C 0.14 max, nickel 4.75-5.25; high 
strength alloy; for corrosion-resisting serv- 
ices particularly in alkaline media in chem- 
ical processing; excellent low-temperature 
properties for service in oil dewaxing, re- 
frigeration; for service to —320 F. 


Nicloy 9: C 0.12 max, nickel 8.00-10.00; high 
strength alloy; for corrosion-resisting serv- 
ices particularly in alkaline media in chem- 
ical processing; excellent low-temperature 
properties for service in oil dewaxing, re- 
frigeration; for service to —320 F. 


NICROMOL (Welding electrodes) -— Erickson 
Electronic Sales Co., Rockford, Ill. 

SAE 4130 alloy, chrome-moly. Available in 
rods 3/32, % and 5/32-in. diameter; coated 
with flux containing titanium dioxide. For 
welding aircraft frames, motor supports, 
tractors and similar steel and cast-iron 
parts. 

NICUITE (Bearing nickel-bronze)—A. W. Cad- 
man Mfg. Co., Pittsburgh. 

Nickel-bronze; Sn 10, Ni 3.5, Zn 2.5, trace of 
P, balance Cu; high comp str. For bear- 


ings operating at slow or medium speeds 
under extreme pressures, 


NI HARD (Martensitic nickel cast iron)—Inter- 
national Nickel Co. Inc., New York. 


Type 1 Regular Sand Cast; total C 3-3.6, 
Si 0.40-0.60, Mn 0.40-0.60, S 0.15 max, P 
0.40 max, Ni 4.25-4.75, Cr 1.40-2.50. Ts 
40-50,000 psi; Bhn, 550-650; magnetic; 
weldability, poor; abrasion resistance, very 
high. For parts such as grinding balls, ball 
and roll mill liners, pump parts, pug mill 
knives and other abrasion-resistant parts of 
mining, power, cement, ceramic, paint, coal, 
coke, and foundry equipment. 


Type 1 Regular Chill Cast; composition same 
as above. Ts, 50-60,000 psi; Bhn, 600-725; 
magnetic; weldability, poor; abrasion re- 
sistance very high. For same type parts 
for which Type 1 Regular Sand Cast is 
suitable. 


Type 2, High-Strength, Sand Cast; total C 
2.90 max, Si 0.40-0.60, Mn 0.40-0.60, S 
0.15 max, P 0.40 max, Ni 4.25-4.75, Cr 
1.40-2.50, Tc, 45-55,000 psi; Bhn, 525- 
625; magnetic; weldability, poor; abrasion 
resistance, very high. Parts same as for the 
Reglar Sand Cast Type, but for greater 
strength and toughness. 


Type 2, High-Strength Chill Cast; Compositon 
same as Type 2, Sand Cast; ts, 60-75,000 
psi; Bhn, 575-675; magnetic; weldability, 
poor; abrasion resistance, very high. For 
parts same as those for which Regular 
Ni Hard is suitable, but where greater 
strength and toughness are required. 


NI-HARD (Welding rod)—American Manganese 


Steel Div., American Brake Shoe Co., Chi- 
cago Heights, Ill. 
C-Si-Ni-Cr: For hard facing only; bhn, 500- 


600; martensitic iron deposits, magnetic; 
for hard surfacing parts subject to extreme 
wear and medium impact. 


NIKOH (Steel, tube, pipe and conduit)—Nikoh 
Tube Co., Chicago 32. 


Mild steel of SAE 1010 and 1025 analyses; 
furnished in tubing and pipe. Machinability 
and weldability are good. Material is suit- 
able for bending, flanging, expanding, etc. 


NIKRO (Alloy tool steel)—Vanadium Alloys 
Steel Co., Anchor Drawn Steel Co., Colonial 
Steel Div., Latrobe, Pa. 


C 0.70, Mn 0.55, Si 0.30, Cr 0.85, Ni 1.40, 
and Mo 0.40. Furnished in rough bars or 
billets, finished rods or bars, wire, sheet, 
plate, forgings and drill rods; for machining, 
hot and cold working, stamping, drawing, 
brazing and forging. Hardness, rockwell C, 
62 max; magnetic: abrasion resistance, me- 
dium. For spindles, etc. 


NILVAR (Low-expansion nickel steel) —Driver- 
Harris Co., Harrison, N. J. 


A 36% Ni steel having the lowest coefficient 
of expansion to 392 F of any alloy. Used 
for thermostatic controls in heating appara- 
tus such as electric ovens, laboratory ovens, 
gas ovens, oil burners, and house heating 
apparatus. 
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NI-RESIST (Austenitic nickel cast iron)—Inter- 
national Nickel Co. Inc., New York. 


Type 1; Total C 3.00 max, Si 1-2.5, Mn 1-1.5, 
Ni 13.5-17.5, Cu 5.5-7.5, Cr 1.75-2.5. As 
cast, ts, 25-30,000 psi; Bhn, 130-160; non- 
magnetic; wedlability, fair; abrasion re- 
sistance, medium; max cont serv temp, 
1300 F; good corrosion resistance. For 
pipes, pump parts, heat exchangers, etc., 
where corrosion resistance, elevated-tem- 
perature resistance, or high electrical resist- 
ance is required. 


Type 2; Total C 3.00 max, Si 1-2.5, Mn 0.80- 
1.5, Ni 18-22, Cu 0.50 max, Cr 1.75-2.5. 
As cast, ts, 25-30,000 psi; Bhn, 130-160. 
Possesses same properties and is used for 
same applications as Type 1. 


Type 3; Total C 2.75 max, Si 1-2, Mn 0.40- 
0.80, Ni 28-32, Cu 0.50 max, Cr 2.5-3.5. 
Ts, 25-35,000 psi; Bhn, 120-150; magnetic; 
weldability, fair; max cont serv temp, 1300 
F. For corrosive applications or moderately 
high-temperature applications involving se- 
vere thermal gradients. 


Type 4; Total C 2.60 max, Si 5.0-6.0, Mn 
0.40-0.80, Ni 29-32, Cu 0.50 max, Cr 4.5- 
5.5. Ts, 25-35,000 psi; Bhn, 150-180; 


slightly magnetic; weldability, fair; abrasion 
resistance, medium; max cont serv temp, 
1500 F. For food processing equipment 
where stain resistance is desired. 


Type 5 (Minovar Iron); Total C 2.40 max, Si 
1-2, Mn 0.40-0.80, Ni 34-36, Cu 0.50 max, 
Cr 0.10 max. Ts, 20-25,000 psi; Bhn, 
100-125; magnetic; weldability, fair; for 
machine tool gages, scientific and optical 
instruments, glass molds, paper dies and 
equipment where low thermal coefficient of 
expansion is required. 


NIREX (Acid-resistant alloy) — Driver-Harris 


Co., Harrison, N. J. 


Ts, annealed, up to 95,000 psi; spring temper 
180,000; supplied in finished rods or bars, 
wire, sheets and strip; also can be fabricat- 
ed by sand casting. For use where corro- 
sion and heat resistance, and spring prop- 
erties will be useful. 


NI-SPAN (Constant-modulus alloy) — Interna- 
tional Nickel Co., Inc., New York. 


C; Ni 41-43 Ti 2.2-2.6, Cr 5.1-5.7, C 0.06 
max, Mn 0.30-0.60, Si 0.30-0.80, Al 0.40- 
0.80, P 0.04 max, S 0.04 max, Fe balance. 
Furnished in rough bars and billets, finished 
rods and bars, straight and coiled strip, and 
wire. Ts, 90-209,000 psi; ys, 35-180,000 
psi; elong in 2 in., 40-7 per cent; Bhn, 145- 
395; slightly magnetic; weldability, good. A 
constant-modulus alloy for springs used in 
accurate scales, tuning forks, bourdon tubes, 
diaphragms for altimeters, strain gages. 


NI-SPAN C (Ti- — alloy)—H. A. Wilson Co., 
Newark 5, N. 


A titanium-chromium-nickel alloy having a 
constant modulus, adjustable through heat 
treatment. 


NI-TENSYLIRON (Nickel alloy cast itron)—In- 
ternational Nickel Co. Inc., New York. 


Ni 1-6, total C 2.5-3.15, Si 1.2-2.75, Mn 0.5- 
.9. Ts, 40-70,000 psi; bhn, 200-300; mag- 
ntic; weldability, fair; wear resistance, good. 


High-strength cast iron for machine tool cast- 
ings, diesel engine housings, crankshafts, 
dies, cylinder blocks, pistons, etc. 


NITRALLOY (Nitriding steel)—Nitralloy Corp., 


New York. 


Controls nitriding process and licenses under 
which alloy is produced. A chromium- 
molybdenum-aluminum steel capable of de- 
veloping extreme hardness through nitriding; 
for cams and camshafts, gears, pump parts, 
splined shafts, cylinder liners, etc. Licensees 
include Allegheny Ludlum’ Steel Corp., 
Bethlehem Steel Co., Firth-Sterling Steel 
Co., Republic Steel Corp., Rotary Electric 
Steel Co., The Timken Roller Bearing Co., 
Vanadium Alloys Steel Co., Copperweld 
Steel Co., Atlas Steels Ltd., The Babcock 
& Wilcox Tube Co., and Carnegie-Illinois 
Steel Corp. 


NITRON (Cellulose nitrate plastics)—-Monsanto 


Chemical Co., Plastics Div., Springfield 2, 
Mass. 
Thermoplastic; furnished in sheets, or in lam- 


inated form for machining, molding, stamp- 


ing, swedging or blowing (steam) into 
parts; corrosion resistant; translucent; 
available in colors; flexible; dielectric str, 


5000-10,000 psi; 
Used for sight 


600-1200 volts per mil; ts, 
low moisture absorption. 
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glasses, safety handles and structural mod- 
els for strain study. 


NIXON C/A (Cellulose acetate (é aie 
Nitration Works, Nixon, N. J. 


Furnished in sheets, rods, tubes and granules 
for injection and compression molding and 
extruding. Abrasion resistance, high; soluble 
in ketones and esters, slightly soluble in 
alcohol, little affected by hydrocarbons. Max 
cont serv temp, 160 F; flexural str, 4- 
15,000 psi (ASTM D 650-42T); dielectric 
str, 290-400 volts per mil; ts, 4-11,000 psi; 
comp str, 10-30,000 psi; impact str, 0.25- 
0.35 ft Ib (Charpy), and 1.0-4.2 ft Ib (Izod); 
available in colors; moisture absorption, low; 
sp gr, 1.27-1.56. 


NIXON C/N (Cellulose nitrate plastics)—-Nixon 
Nitration Works, Nixon, N. J. 


Thermoplastic; for molding, machining, stamp- 
ing and forming into parts. Abrasion re- 
sistance, medium; resists corrosion caused 
by water, hydrocarbons, diluted alkalies 
and acids; heat resistant to 160 F; flexible; 
dielectric str, 300-500 volts per mil; ts, 
6000-9000 psi; com str, 20-30,000; moisture 
absorption, low; produced in color; shatter- 
proof; sp gr, 1.39-1.45; transparent, trans- 
lucent and opaque; machinability, good; 
Bhn, 8-11. For handles, knobs, nameplates, 
etc. 


NIXON E/C (Ethyl cellulose plastics)—Nixon 
Nitration Works, Nixon, N 


Thermoplastic; furnished in sheet, rods, tubes, 
and granules for injection molding, blow 
molding, and extruding. Abrasion resistance, 
medium; is affected slightly by weak acids; 
decomposes in strong acids; max cont serv 
temp, 140-200 F; flexural str (ASTM D 
650-42T), 9000-10,000 psi; dielectric str, 
(volts per mil inst.), 470-550; ts, 2,500-8000 
psi; unlimited color possibilities in trans- 
parent, translucent and opaque; moisture ab- 
sorption, low; sp gr, 1.08-1.18; machina- 
bility, good; good dimensional stability; 
good toughness and strength; low-tempera- 
ture shock resistance. For motor housings, 
electrical appliances, etc. 


NORCELL (Ethyl-cellulose plastic) -—— Norrell 
Inc., Memphis 12, Tenn. 
RX76:  Thermoplastics; furnished in blocks 


for casting and dipping. Abrasion resist- 
ance, low; chemical resistance, excellent to 
acids and alkalies; soluble in organic solv- 
ents; max cont serv temp, 150 F; pro- 
duced opaque in all colors except pure 
white; moisture absorption, low; sp gr, 0.97. 
For potting and coating of electrical coils 
and condensers. Also for coating mechan- 
ical parts to protect them against damage 
and corrosion. 

Strippable: Thermoplastic ; furnished in 


blocks. Chemical resistance, excellent to 
acids and alkalies; soluble in organic solv- 


ents; max cont serv temp, 130 F; ts, 350 
psi; produced transparent in amber; mois- 
ture absorption, low; sp er, 0.97. This is 


a hot-dip, strippable coating for protection 
of precision parts in storage and shipment. 


NOVO SUPERIOR oe steel)——-H. Boker 


& Co., Inc., N. Y 

An 18-4-1 (W, Cr, V) 
red hardness and wear resistance. 
punches, broaches, cutters, knives, 
drills, etc. 


steel with maximum 
Used for 
reamers, 


NUBRAZE (Silver brazing alloys)—-Sherman & 
Co., New York 13, N. Y. 


Contains silver, copper, cadmium and zinc in 
varying percentages; furnished in straight 
and coiled strip, wire and powder metal. 
For repairing broken tool bits, hobs, milling 
cutters, etc. Also for mounting carbide tips. 


NUREX (Alloy steel castings)—National Mal- 
leable & Steel Castings Co., Cleveland. 


A chromium-manganese-carbon alloy furnished 
in castings. Resists corrosion caused by 
dilute aqueous solutions and acids (except 
phosphoric). Resists heat to 1700 F. Abra- 
sion-resistant. Used for mill balls, lining 
and similar purposes. 


NYLON (Polyamide thermoplastic)—E. I. du 
Pont de Nemours & Co. Inc., Plastics 
dept., Arlington, N. J. 


Available in sheets, rods, tubes, granules, and 
filaments. Fabricated into parts by injec- 
tion molding, transfer molding, extruding 
and machining. Max cont serv temp, de- 
pends on type, highest about 400 F; flexural 
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str, various types, 3800-14,600 psi; dielectric 
str, 385-420 volts per mil inst; ts, 7400- 
10,900 psi; produced in natural and a few 
colors; moisture absorption, medium; sp gr, 
1.09-1.14; is translucent in thin layers, 
opaque in heavy layers; machinability, 
good; hardness (various types), Rockwell 
R83-R118. Is tough, abrasion-resistant, 
easily molded into complicated and delicate 
shapes; heat-resistant; sterilizable. Used for 
coil forms, impact devices, sheathing on in- 
sulation, light-load, low-speed gears, and 
bearings. 
¢ 


oO 


OHIO (Carbon and carbon-graphite)—Ohiv Car- 
bon Co., Cleveland 11. 


Carbon furnished in rods or plates. Abrasion 
resistance, medium; chemical resistance, 
high; max cont serv temp, 400-500 F; 
flexibility, low; ts, 2275 psi; comp str, 
7-9000 psi; transverse str, 6500 psi or 
more; moisture absorption, low; available 
in black and natural; machinability, fair. 
For bearings such as slow speed bearings 
and thrust bearings, seals for pumps, etc. 


OHMALOY (Electrical steel) — Allegheny Lud- 
lum Steel Corp., Brackenridge, Pa. 


A steel for high electrical resistance appli- 
cations, such as motor starters, crane motor 
controls, and mine locomotive controls. 
Available in all forms. Approx. analysis— 
Cr 12, Al 414, Fe bal. 


OHMOID (Phenolic plastics)—Wilmington Fibre 
Specialty Co., Wilmington 99, Del. 


Thermosetting; furnished in laminated sheets, 
rods and tubes, for machining or stamping 
into parts; dielectric str, 200-700 volts per 
mil; moisture absorption, 2%; insoluble in 
ordinary solvents; high polish; corrosion-re- 
sistant; ts, 10-14,000 ‘pst; heat resistance, 
250-300 F. Used for electric and mechan- 
ical insulation. 


OILITE (Powder metals)—Chrysler Corp. Am- 
plex Div., Detroit 31. 


Oilite bronze bearings; heavy duty self-lubri- 
cating precision bronze bearings; 25% oil 
by volume. Wide ranges of sizes in plain, 
flange, thrust, self-aligning bearings. Used 
extensively in aircraft, motor vehicles, farm 
implements, home appliances,’ electrical 
equipment, textile machinery, food proc- 
essing’ and packing machines, etc. Avail- 
able in cored, bar, and sheet stock. 


- Super-Oilite; a porous, oil-cushion, extreme- 
pressure, self-lubricating iron alloy bearing. 
Allowable static bearing load, 22,000 psi. 
High oil content, strength and ductility. 
Furnished in finished bearings and in cored, 
solid, and plate stock. 


Super-Oilite 16; a porous, oil-cushion, extreme 
high pressure self-lubricating bearing. For 
high loads at low velocities. Extreme hard- 
ness combined with high oil content, for 
static bearing loads up to 100,000 psi. 


Iron Oilite; a porous, pure iron (copper free), 
oil-cushion, self-lubricating bearing. Resist- 
ant to chemical and corrosive actions, 
particularly of sulphur and its compounds. 
Used especially for bearings in pumps. 


Oilite Machine Parts; eliminate machining, 
Made by powder metallurgy processes from 
nonferrous and ferrous alloys. Wide range 
of physical properties. Reduce tool-up time 
and cost. 


Oilite Filter Materials; for filtering, metering, 
diffusing, flame-arresting, and other uses. 
High flow with low resistance. Calibrated 
porosity. From variety of metals and alloys. 


Oilite Friction Materials; powder metallurgy 
products. High heat conduetivity. Uniform 
friction qualities. Resistant to high tem- 
peratures and to glazing and wear. For 
clutch, brake, and other applications. 


OILWAY (Die steel)—H. Broker & Co., Inc., 
New York. 


Die steel containing C 0.94, Si 0.33, Mn 1.23, 
W 0.57, and Cr 0.44. Furnished in bars, 
drill rods and forgings. As cast, ts is 150,- 
000 psi; in bar stock form, 200,000 psi, 
Comp str 350,000 psi. For all types of 
dies, gages, reamers, broaches and punches. 


OLDS BEARING BRONZE (High leaded nickel- 
bronze)—Olds Alloys Co., Southgate, Calif. 


Furnished in ingot form and sand castings; in 
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heat treated state; ts, 38,000 psi; ys, 25,- 
000 psi; elong in 2 in., 8-12%; impact 
str (Izod), 5-7 ft-lb.; sp gr, 9.2; nonmag- 
netic; weldability, tair; max cont serv temp, 
400 F; abrasion resistance, medium to high. 
For general bearings subjected to heavy 
loads and high speeds. 


(Cr-Ni-Mo-bronze)—Olds Alloys 
Co., Southgate, Calif. 


Furnished in ingot form and sand castings 


to specification; in normalized state; ts, 
80,000 psi; ys, 47,000 psi; elong in 2 in., 
15-20%; Bhn, 160-170; sp gr, 8.4; non- 
magnetic; weldability (gas), good; max cont 
serv temp, 500 F; abrasion resistance, med- 
jum to high. Used for parts in food and 
chemical machinery of all kinds, for 
heavily loaded bearings, pintle and detach- 
able chains. 


ORCO (Natural and synthetic rubbers)—Ohio 


Rubber Co., Willoughby, O. 


All natural and synthetic rubbers furnished 


in sheet, channel, strip, tubing and special 
shapes. Also molded and extruded parts and 
rubber-to-metal parts to specification. 


OREIDE (0.5% tin brass)—Scovill Mfg. Co., 


Waterbury 91, Conn. 


Cu 89.5, Sn 0.5, balance Zn; available in 


strip, rod, wire and tubing. Has excellent 
cold working characteristics and a _ gold 
color, making it particularly suitable for 
costume jewelry, novelties, buckles, clips 
and other such commercially fabricated 
products. Ts, 63,000 psi (hard); density, 
0.318 Ib per cu in.; recommended annealing 
temperature range, 800-1350 F (425-725 C). 


ORNAMETL (Wood veneer on steel)—Haskelite 


Mfg. Corp., Grand Rapids 2, Mich. 


Veneer on steel, is furnished in sheets for 


stamping, rolling and pressing. Semi-inflam- 
mable; moisture absorption, low; available 
in mahogany, walnut and birch veneers; 
shatterproof; machinability, good. Used for 
airplanes, busses, street cars, railways, etc. 


ORRWELD (Welding rods)—Orrweld Inc., Pitts- 
burgh 12. 


Complete line of welding electrodes and ace- 


tylene welding rods, 


OSTUCO (Precision tubing) — Ohio Seamless 


Tube Co., Shelby, O 


Seamless and electric-welded. Formerly known 


as Ohio Specialty Quality tubing. 


OTISCOLOY (Special high-tensile steel)—Jones 


& Laughlin Steel Corp., Pittsburgh 30. 


A high-tensile steel, light in weight, good 


weldability and formability; resistant to ab- 
rasion and atmospheric corrosion. For use 
in cars, trucks, buses, mine cars, etc. 


OXWELD (Welding rods)—Linde Air Products 


Co., New York 17. 


No. 6 C. M. steel rod; for making high- 


strength welds in base materials which are 
to be heat-treated after welding such as 
aircraft parts containing carbon manganese, 
silicon, molybdenum and chromium. Can 
also be used for building-up hard and wear- 
resisting surfaces on pressure rolls, shovel 
teeth, grinding mills and similar applica- 
tions. 


No. 32 C. M. 8. steel rod; for high-strength 


and high-speed welding of pressure vessels, 
tanks and steel pipe. This rod produces 
welds with a tensile strength of between 
75,000 and 90,000 psi. Speed of application, 
which reduces gas consumption, is a feature 
of this rod. 


No. 14 drawn aluminum rod; for sheet al- 


uminum, and aluminum-manganese alloys. 
Conventional drawn aluminum rod for weld- 
ing pure sheet aluminum where high strength 
is not required. 


No. 25M flux-coated bronze rod; precoated 


with Brazo flux during manufacture.. Com- 
bines qualities of standard 25M with ad- 
vantages of correct fluxing. Pre-coating as- 
sures the right amount of flux and speeds 
up welding. Flux adheres tightly to rod and 
does not spall off ahead of flame. Not af- 
fected by exposure to weather. 


No. 31T bronze rod; for building-up wear-re- 


sisting surfaces subject to heavy loading, 
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especially where elevated temperatures are 
encountered, Rod is harder than No. 25M 
but less ductile. It is preferable to No. 
25M for motion parts, such as pistons, pis. 
ton rods, guides, slides valves and similar 
parts. 


‘ 


OXYCUTTEND (Arc-oxygen cutting rods)-—<r-. 


cos Corp., Philadelphia 43, Pa. 


Coated tubular rod for cutting metals by 


the Oxyarc process. Cuts all metals using 
electric arc and stream of oxygen to achieve 
cutting. 


e 


PAGE (Wire)—Page Steel & Wire Div., Amer- 


ican Chain & Cable Co., Inc., Monessen, Pa. 


Low and high-carbon steel wire; also Ingot, 
iron wire and stainless steel wire, furnished 
in various strengths and hardness numbers. 
Also same analyses in shaped wire for 
special purposes. 


(Bonderized cold-rolled steel) 
Armco Steel Corp., Middletown, O. 


Iron or steel sheets or coils mill-treated with 
an electrolytic ‘‘flash’’ of zinc and then 
bonderized, Will draw, form, weld and 
solder readily. Eliminates bonderizing af- 
ter fabrication. For housings, trim guards, 
etc. 


PAISLEY (Adhesives) — Paisley Products Inc., 


Chicago 16, Ill. 


Wide variety of adhesives including glues, 
pastes, resins, cements, etc. 


(Palladium - platinum - silver - copper - 
nickel alloy)—-The J, M. Ney Co., Hartford, 
Conn, 


No. 6; in wire, sheets, coiled strips, and plates 
for stamping, turning, boring, welding and 
soldering. Mechanical properties in heat- 
treated state: Ts, 170,000 psi; ys, 127,000; 
elong, 15 per cent; bhn, 270; sp gr, 10.9; 
nonmagnetic; abrasion resistance, medium. 
Used for pivots, small bearings, springs, 
electrical contacts etc. 


No. 7; similar to No. 6 in analysis with the 
addition of gold; available also in the same 
form. In heat-treated state: Ts, 180,000 
psi; ys, 148,000; elong 9 per cent; impact 
resistance, high; bhn, 280; sp gr, 11.9; non- 
magnetic; weldability, good. For same uses 
as foregoing. 


PAL-WELD (Solder and brazing compound)— 


Pal-Weld Mfg. Co., Seattle 4. 


Also tinning compound, Furnished in bars 
and in powder form. Used on all metals 
except aluminum. For tinning bearings and 
welded seams, 


PAMUDO (Plywood)—Pacific Mutual Door Co., 


Plywood Div., Tacoma 1, Wash. 


Douglas fir plywood, furnished in stock sheet 
sizes and sizes to specifications. Has high 
chemical resistance, high impact resistance 
and high tensile strength. (U. S. Commercial 
Standards CS-45-45). For various industrial 
applications and uses in conjunction with 
metal parts. 


PANELYTE (Laminated plastics)—Panelyte Di- 


vision, St. Regis Paper Co., New York. 


Laminated resinous, thermosetting plastics in 
sheets, rods, tubes, structural forms and 
molded shapes supplied in fabric, paper, 
wood or asbestos base grades; parts fab- 
ricated or semifabricated to print. Various 
grades characterized by high strength, light 
weight, good electrical properties, excellent 
heat resistance, and freedom from odor. Un- 
affected by solvents, dilute acids and alka- 
lies. Outstanding machinability, punchability 
and dimensional stability. Used in aircraft 
for propellers and propeller parts, air de- 
flectors for engines, skin, fairings, inter- 
compartment doors and for high ‘‘EI’’ mold- 
ed flooring. Also for radio and other electri- 
cal insulation applications, gears, pinions 
and nonstressed or semistressed structural 
parts, and in refrigeration for trim and 
structural parts, 
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pAR (Alloy steel sand castings)—Crucible Steel 
Casting Co., Cleveland. 


No, 2; C 0.25, Si 0.45, Mn 0.65, Ni 2.75, Cr 
1.75, Mo 0.3, 0.05; sand castings. In 
heat-treated state: Ts, 100,000 psi; ys, 
75,000 psi; elong, 20 per cent; impact re- 
sistance, low; bhn, 230; magnetic; abrasion 
resistance, high; can be heat-treated for 
good wear resistance. 


No, 6; C 0.2 max, Si 0.85, Mn 0.7, Cr 25, Ni 
12; sand castings. In heat-treated state: Ts, 
80,000 psi; ys, 42,000 psi; elong, 32 per 
cent; impact resistance, high; bhn, 165; sp 
gr, 7.5; nonmagnetic. Resists corrosion 
caused by sulphur dioxide; heat-resistant to 
2000 F; abrasion resistance, low. Used for 
furnace parts and machine parts where cor- 
rosion resistance is desired. 


No, 7; C 0.3, Si 0.85, Mn 0.7, Ni 35, Cr 15; 
sand castings. In untreated state: Ts, 73,000 
psi; ys, 41,000 psi; elong, 7 per cent; im- 
pact resistance, low; bhn, 170; sp gr, 7.8; 
nonmagnetic; corrosion resistant; good for 
hydrochloric acid solution; heat-resistant to 
2000 EF; abrasion resistance, low. For heat- 
treating furnace parts, carburizing boxes, 
etc. 


PARAPLEX (Plastics resins)—-Resinous Products 
& Chemical Co., Philadelphia 5. 


Furnished in liquid form for casting and lam- 
inating; abrasion resistance, high; has ex- 
cellent resistance against acids, alkalies, 
solvents; is transparent; machinability, good. 


PAR-EXC (Alloy tool steel)—-Vanadium Alloy 
Steel Co., Anchor Drawn Steel Co., Colonial 
Steel Div., Latrobe, Pa. 


C 0.50, Si 0.28, Mn 0.20, W 2.00, Cr 1.65 
and V 0.25. Furnished in rough bars or 
billets, finished rods or bars, wire, sheet, 
plate, forgings and drill rods; for machining, 
hot and cold working, stamping, drawing 
and brazing. In heat-treated state: Hard- 
ness, rockwell C, 58 max; magnetic; weld- 
ability, fair; max cont serv temp, 600-800 
F; abrasion resistance, medium. For wear- 
ing parts requiring a hard surface and a 
very high-strength core. 


PARIAN (Plastics)—-American Hard Rubber Co., 
New York 13. 


Furnished in form of sheet and rods and 
tubes. Abrasion resistance, low; is resist- 
ant to almost all alkalis, acids, solvents at 
low temperatures; max cont serv temp, 105 
F; is slow burning; flexibility, high; dielec- 
tric str, 500-700 volts per mil inst; ts, 1800- 
3000 psi; flexural str, 15-1700 psi; elonga- 
tion, 50-600%; moisture absorption, 0.01%; 
produced in wide range of colors; is shatter- 
proof; sp gr, 0.93; produced translucent and 
opaque; machinability, good; hardness, 
Rockwell R 25-R 35. 


PARNAL (Plastics)—-American Hard Rubber 
Co., New York 13. 


Furnished in the form of sheet, rods and 
tubes. Abrasion resistance, low; slightly 
attacked by dilute acids and alkalis, is sol- 
uble in esters and ketones; max cont serv 
temp, 185 F; is slow burning; flexibility, 
high; dielectric str, 250-365 volts per mil 
inst; ts,- 1500-8200 psi; flexural str, 2000- 
14,000 psi; elongation, 7-80%; moisture ab- 
sorption, 2-6%; produced in any color; sp 
gr, 1.27-1.37; produced transparent, trans- 
lucent and opaque; machinability, good; 
hardness, Rockwell R 40-R 125. Is a tough, 
high-impact, flexible plastic. 


PARSAN (Polystyrene plastic)—American Hard 
Rubber Co., New York 13. 


A thermoplastic produced in the form of 
sheet, rods and tubes. Abrasion resistance, 
medium; is resistant to alkalis and weak 
acids; max cont serv temp, 200 F; flexural 
str, 4800-19,000 psi; dielectric str, 500-700 
volts per mil, inst.; ts, 3000-8500 psi; im- 
pact str (Izod),. 0.25-0.6 ft-lb; produced in 
any color; moisture absorption, 0.04%; sp 
gr, 1.06; produced transparent, translucent 
and, opaque; machinability, fair; hardness, 
Rockwell M55-M95. This material features 
excellent electrical characteristics plus di- 
mentional stability. 


PEARL CITY (Plywood)—Pearl City Plywood 
Co. Inc., Jamestown, N. Y. 


Plywood and veneers for cold-press gluing, 
furnished in sheet form. Nonflammable; 
flexibility, as required; moisture absorption, 
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low; produced in all native hardwoods and PERBUNAN (Nitrile rubber)—Enjay Co, Inc., 


imported woods; machinability, good, For 
treads, etc. 


PEERLESS (Fish paper insulation) — National 


Vulcanized Fibre Co., Wilmington, Del. 


chemically pure, 
fish paper insulation; furnished in sheets 
and rolls; high dielectric strength combined 
with toughness, springiness and good bend- 
ing properties. Used extensively for gener- 
ator and motor insulation applications. 


(Adhesives) Chemical Division, 
Koppers Company, Inc., Koppers Building, 
Pittsburgh 19, Pa. 


G-1131: Resorcinol resin adhesive in two parts, 


capable of curing at room temperatures, pro- 
viding durable, water-proof, fungus-proof 
bonds. Part A is a resin solution, part B 
a powdered setting agent. Recommended 
for bonding all cellulosic materials, many 
thermoplastic and thermosetting plastics, as 
well as some synthetic rubbers. Can be 
used with pressures as low as 25 psi. Rec- 
ommended for use in joining wood where 
strength and proof against water, weather- 
ing, dampness and fungi are required. For 
bonding oak, G-1124 is recommended. 


Resorcinol resin adhesive in two 
parts, capable of curing at temperatures 
slightly above room temperatures to pro- 
vide durable, water-proof bonds, Recom- 
mended for bonding wood where long open 
assembly time is required in order to build 
up the structure before the glue line has 
cured. Part A consists of a liquid resin, 
part B of a powdered setting agent. Rec- 
ommended for use where strength and proof 
against water, weathering, dampness and 
fungi are required. 


Resorcinol resin adhesive in two 
parts, capable of curing at room tempera- 
tures, Part A consists of a resin solution 
containing reinforcing filler, part B the 
liquid formaldehyde setting agent. Recom- 
mended for bonding all cellulosic materials, 
and particularly for oak wood. Can be 
used with pressures as low as 25 psi. Rec- 
ommended for use where strength and proof 
against water, weathering, dampness and 
fungi are required. 


G-1215: Resorcinol resin adhesive in two parts 


modified with phenol to provide a somewhat 
lower cost adhesive which cures at room 
temperatures in a somewhat longer time 
than does G-1131, This adhesive can be 
used where longer clamping time can be tol- 
erated in order to obtain a lower cost glue 
line. Otherwise it is recommended for the 
same uses as G-1131 and provides an equal 
bond where strength and proof against wa- 
ter, weathering, dampness and fungi are 
required. 


PENN (Bronze welding rod)—Titan Metal Mfg. 


Co., Bellefonte, Pa. 


Alloy W-16: Average tensile strength of V- 


weld, 52-57,000 psi; hardness of weld, 57-60 
Rockwell B; melting point, 1628 F; shear 
str, 62,800 psi; low fuming; double deoxida- 
tion, good tinning, excellent flow. 


(Fiber)——-Penn Fibre & Specialty Co., 
Philadelphia 34. 


“‘B’’ Board; pulp board, furnished in sheets 


and strips, for stamping and forming. Abra- 
sion resistance, low; max cont. serv, temp, 
200 F; flexibility, high; opaque. For 
washers, gaskets, stampings for electrical 
parts, etc, 


Vulcanized fiber; paper base material, fur- 


nished in sheet and rods or tubes, for ma- 
chining or stamping into parts. Abrasion 
resistance, low; resists corrosion caused by 
oils and greases; flexibility, low, and high 
when treated with glycerine; ts, 6500-8500 
psi; comp str, 20-35,000 psi; nonflammable; 
available in red, gray, white and black 
olive; shatterproof; sp gr, 1.36-1.4; corro- 
sion-resistant. For insulation, special gas- 
kets, washers, special parts, dust-guards, 
pulleys and gears, etc. 


PENNVERNON (Double-strength window glass) 


—Pittsburgh Plate Glass Co., Pittsburgh 19. 


Generally chemical resistant; nonflammable; 


flexibility, low; ts, 6500 psi; moisture ab- 
sorption, low; sp gr at 70 F, 2.52; trans- 
parent. For use where unusual strength is 
required, 


New York 19. 


Furnished in bales; abrasion resistance, high; 


is especially resistant to petroleum hydro- 
carbons, fats, oils and alcohols; max cont 
serv temp, 300 F; flexibility, high; dielectric 
strength (volts per mil. inst.), 380; ts, 100- 
4000 psi; elong, 100-800%; compression set, 
3.5% min.; moisture absorption, low; pro- 
duced in any color desired; is shatterproof; 
sp gr, 0.97; is opaque; hardness, 10-100 
Shore Durometer A. Used for revolving 
shafts and bearing seals, flexible hose, vi- 
bration damping units, rolls, casters, flexible 
couplings, packings, gaskets, boots, mount- 
ings, diaphragms, milking machine infla- 
tions etc. 


PERDURO (Malleable iron castings)—-The Jef- 


frey Mfg. Co., Columbus 16, O 


C 1.60-1.90, combined C 0.40-0.60, Mn 0.50- 


0.70, Si 0.90-1.10. Heat treated; ts, 80- 
90,000 psi; ys, 60-70,000 psi; elong in 2 in., 
8 to 6%; bhn, 179-207. For chain links, 
sprockets, etc. 


PERMACLAD (Stainless clad steel)—Alan Wood 


Steel Co., Conshohocken, Pa. 


Type 304 stainless with 1010 analysis backing 


steel. Both the stainless and backing steel 
can be changed to meet individual require- 
ments. Furnished in sheet and plate; has 
good weldability; has same corrosion re- 
sistance as type 304 stainless. 


PERMANITE (Furane resin thermosetting plas- 


tics)—-Maurice A. Knight Co., Akron 9, O 


Furane resin; thermosetting; furnished in sheet 


or laminated form, for compression molding 
and casting. Abrasion resistance, medium; 
resistance to acid and alkalies, excellent; 
max cont serv temp, 350 F; ts, 1000 psi; 
comp str, 50,000 psi; available in black 
only; moisture absorption, low; sp gr, 90 Ib 
per cu ft; opaque. Used as acid and alkali- 
proof cement and for structural parts ex- 
posed to acids and alkalies. Can also be 
cast into various shapes in rubber molds, 
cellulose acetate molds and steel molds. 


PERMITE (Aluminum-base alloy castings)—Alu- 


No. 2011; Si 5; balance Al. 


No. 2021; Mg 4, balance Al. 


minum Industries Inc., Cincinnati. 


Following grades are available as sand cast- 


ings, permanent-mold castings, and high 


pressure die castings. 


No. 1002; Cu 10, Fe 1.5, Mg 0.4, balance Al. 


For pistons for automotive, pump and re- 
frigeration service. 


No, 1010; Cu 4, Si 1, balance Al. For machine 


parts to resist shock. Heat treatment is to 
soak at critical and quench in water, and 
reheat at 350 F to desired properties. 


No, 1019; furnished in sand and permanent- 


mold castings. Si 5, Cu 1.25, Mg 0.5, bal- 
ance Al; heat treatment, quenching in wa- 
ter. Suitable for highly-stressed parts in- 
cluding airplane engine parts. 


For parts subject 
to atmospheric corrcsion. 

For parts sub- 
ject to salt water corrosion. 


PERMOLD (Aluminum castings)—The Permold 


Co., Medina, O. 


Sand-cast and permanent-mold aluminum cast- 


ings of standard analyses to specification. 


PETERSON (Steel)—Peterson Steels Inc., New 


York 17. 


An SAE 52100 steel in following analysis: C 


0.95-1.10, Mn 0.25-0.45, Si 0.20-0.35, P 
0.25 max, S 0.25 max, Cr 1.30-1.60, Ni 
0.35 max, Cu 0.25 max, Mo 0.08 ma“; fur- 
nished in rough bars or billets, finishea rods, 
forgings, bars and tubing; abrasion resist- 
ance, high. For ball and roller bearings, 
spindles, thrust collars, hardened sleeves, 
clutch liners and faces, etc. 


PHEMALOID (Plywood)—Haskelite Mfg. Corp., 


Grand Rapids 2, Mich. 


Compound lumber; phenolic resin bonded; fur- 


nished in sheets; waterproof; resistant to 
fungus, bacterial decay, and diverse cli- 
matic conditions; bendable to desired forms. 
Used for truck, bus and train floors, boat 
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hulls and decks, etc. Supplied in flat stock 
only, in sizes 48 x 96 in. and 72 x 96 in. 


PHENOLITE (Laminated plastics) — National 
Vulcanized Fibre Co., Wilmington, Del. 


Furnished with base of paper, asbestos paper, 
cotton, asbestos and glass cloths in sheets, 
rods, tubes and fabricated shapes; also lam- 
inated with rubber sheet; high dielectric 
and mechanical strengths; low moisture ab- 
sorption; heat-resistant; nonfusible; resistant 
to acids, solvents and oils; high resistance 
to wear and impact; machinable. Used in 
electrical, mechanical and chemical applica- 
tions for silent gears, bearings, bushings, 
washers, valve disks and terminal strips, 
etc. 


PHENOPREG (Thermosetting plastic sheet) — 
Fabricon Products Inc., River Rouge 18, 
Mich. 


Melamine formaldehyde and phenol formalde- 
hyde thermosetting plastic sheet. Abrasion 
resistance, high; flexural str (ASTM D 790), 
20,000 psi; ts, 10,000 psi; comp str, 25- 
63,000 psi; produced in variety of colors and 
patterns; moisture absorption, 2.5% in 24 
hours; sp gr, 1.3-1.8; produced translucent 
and opaque; used for gear blanks. ° 


PHILO (Ferro alloys)—Ohio Ferro Alloys Corp., 
Canton, Ohio. 


Ferro alloys for deoxidizing agents and for al- 
loying in the production of iron and steel. 


PHOS-COPPER (Brazing alloy)—-Westinghouse 
Electric Corp., East Pittsburgh, Pa. 


Available in rod or strip containing 5-7% phos- 
phorus and balance copper. Alloy is more 
economical than silver brazing alloys and 
produces good joints on copper or nickel- 
base alloys. 


PHOSNIC (Bronze)—Chase Brass & Copper Co., 
Waterbury 91, Conn. 


Cu 98.15, Ni 1.10, P 0.25. Furnished in wire. 
Heat treated; ts, 120,000 psi; ys, 105,000 
psi; elong in 2 in., 3%; hardness, Rockwell 
B, 95; nonmagnetic; resists industrial atmos- 
pheres, sea air and water, many saline solu- 


tions and dilute acids. For bolts, screws, 
rivets, springs, etc. 
PICCOLASTIC (Polystyrene thermoplastic plas- 


tics)—-Harwick Standard Chemical Co., Ak- 
ron, O. 


Furnished in solid form for casting and hot 
melting, in clear colors. Sp gr, 1.02; trans- 
parent. 


PINCO (Porcelain) — The Porcelain Insulator 
Corp., Lima, N. Y 


Wet plastic process high-tension porcelain in- 
sulators and clamps and fittings for use 
with same, 


PIONEER (Nickel-chrome alloy steel)—Pioneer 
Alloy Products Co., Cleveland 12. 


Furnished as sand castings to specifications; 
no heat treatment required; ts, 74,000 psi; 
ys, 36,500 psi; elong in 2 in., 42%; sp gr, 
7.833; nonmagnetic; resists corrosion caused 
by sulphuric, nitric, phosphoric and other 
acids; abrasion resistance, high. 


PITALOY (Manganese-molybdenum steel)—Pitts- 
burgh Steel Foundry Co., Glassport, Pa. 


Manganese-molybdenum alloy: Ts, 85,000 psi; 
ys, 55,000 psi; elong, 22%; reduction of 
area, 40%; machinability, good. Used for 
locomotive frames, crossheads, coupling box- 
es and spindles, driving wheel centers, gears, 
etc. 


PITT (Babbitt)—Pitt Metals Co., Pittsburgh 24. 


Furnished in bars and pigs, for all bearing 
work, heavy-duty, high-speed, rolling mill, 
etc. 


PITTSBURGH (Plate glass) — Pittsburgh Plate 
Glass Co., Pittsburgh 19. 


Plate glass generally chemical resistant; non- 
flammable; low flexibility; ts, 6500 psi; 
comp str 36,000 psi; moisture absorption, 
low; available in water white, blue, flesh- 
tinted, blue-green; sp gr at 70 F, 2.52. For 
food proeessing equipment, etc. 
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PITTSBURGH (Steels) — Pittsburgh Steel Co., 
Pittsburgh 30. 


Carbon and alloy steels, carbon and alloy wire 
and rods, and carbon, alloy and stainless 
seamless tubes to standard specifications 
such as AISI and SAE Analyses. 


PLANET (Steels and aluminums)—A. R. Purdy 
Co. Inc., Lyndhurst, N. J. 


Carbon and alloy types of steel in the form 
of rough bars or billets, finished rods or 
bars, straight and coiled strips, tubing, 
wire and sheets. Also all types of alu- 
minum sheets, 


PLASKON (Thermosetting plastics) — Plaskon 
Division, Libbey-Owens-Ford Glass Co., To- 
edo. 


Urea-formaldehyde, thermosetting material; 
furnished in powder and granules for com- 
pression and transfer molding; abrasion re- 
sistance, high; resists corrosion caused by 
weak acids and alkalies; heat resistant to 
170 F; flexural str, 10-16,000 psi (ASTM D 
650-42T); dielectric str, 300-400 volts per 
mil; ts, 8000-13,000 psi; comp str, 25-35,- 
000; impact str, 0.24-0.35 ft Ib (Izod); 
moisture absorption, medium; available in 
colors; sp gr, 1.50+0.02; translucent. Used 
for housings, trim, knobs, dials, etc. 


Melamine-formaldehyde, thermosetting mate- 
rial; furnished in powder and granules for 
compression and transfer molding; abrasion 
resistance, high; resists corrosion caused hy 
weak acids and alkalies; heat resistant to 
210 F; dielectric str, 300-400 volts per mil; 
ts, 8000-13,000 psi; comp str 25-35,000; 
available in colors, sp gr, 1.50+0.02; trans- 
lucent. For handles, dials, gage plates etc. 


PLASTACELE (Cellulose acetate plastic)—E. I. 
du Pont de Nemours & Co., Inc., Arlington, 
J. 


Cellulose acetate base, thermoplastic; furnished 
in powder, sheets, rods and tubes for ma- 
chining and molding. Swaged and ma- 
chined articles are affected only slightly by 
weak acids and alkalies; decomposed by 
strong acids and alkalies; soluble in acetone, 
acetates, etc. Max cont serv temp, 165- 
190 F at 66 psi; flexural str, 6-9000 psi 
(ASTM D 650-42T); dielectric str, 275-350 
volts per mil; ts 2800-8000 psi; comp str, 
4-7000 psi; impact str, 1.0-4.0 ft-lb (Izod); 
available in colors; moisture absorption, 
medium; sp gr, 1.27-1.37; transparent, 
translucent and opaque. Used for oil gages. 


PLASTIKFLEX (Flexible tubing, thermoplastic) 
—R. D. Werner Co. Inc., New York. 


Flexible tubing, thermoplastic; to be extruded. 
Used for conduits, insulation, hose, fuel 
lines, hospital equipment, sleeving, spacers, 
stirrup pumps, gaskets, gages (square tub- 
ing for dehydration), etc. 


PLAST-IRON (Powder metal) — Plastic Metals 
Div., The National Radiator Co., Johnstown, 
Pa. 


99% iron. After pressing in die, material 
is sintered in protective atmosphere at 1800 
to 2200 F for from 30 to 90 minutes. Appar- 
ent density of powder, 2.2-2.7 grams per cu 
em; weldability, good; abrasion resistance, 
high. For permanent magnets, iron cores, 
and other powder metal parts. 


PLAST-MANGANESE (Powder metal)—Plastic 
Metals Div., The National Radiator Co., 
Johnstown, Pa. 


99% manganese. Apparent density, 3.5 grams 
per cu cm; nonmagnetic. For strong, hard 
ferrous parts made by powder metallurgy. 


PLAST-NICKEL (Powder metal) — Plastic 
Metals Div., The National Radiator Co., 
Johnstown, Pa. 


99% nickel powder, 6 to 325 mesh; furnished 
in blended powders and separate unblended 
powders. For alloying with iron powder 
and for compacted and sintered nickel pow- 
der parts. For electrical contacts and other 
powder metallurgy parts. 


PLASTONE (Thermosetting plastic)—National 
Plastics Inc., Knoxville, Tenn. 


Phenol-formaldehyde thermosetting plastic, 
furnished in the form of powder. Com- 
pression and transfer molding. Abrasion 
resistance, high; flexural str, 9000-11,000 
psi (ASTM D 650); impact str (Izod), 
0.25-0.30; furnished in dark colors; mois- 


ture absorption, 
opaque; 


0.3%; sp ar, 


1,39; 
machinability, good. i. 


PLAST-SILICON (Powder metal)—Plastic Met. 
als Div., The National Radiator Co., Johns. 
town, Pa. 


Si 97, Fe 1. Powder metal for alloying. Ap. 
parent density, 0.9 to 1.3 grams per cu cm: 
nonmagnetic. For parts made by powder 
metallurgy requiring special corrosion re. 
sistance or electrical properties. 


PLAST-SPONGE (Powder metal)—Plastics Met. 
als Div., The National Radiator Co., Johns- 
town, Pa. 


Fe 97, C 0.9, Mn 0.3, P 0.1, Si 0.2. Powder 
metal. After pressing in die, sinter in pro- 
tective atmosphere at 1800-2200 F; for from 
15 to 90 minutes. Apparent density of pow. 
der, 2.2-2.7 grams per cu cm; magnetic: 
weldability, fair; abrasion resistance, high. 
For oiless bearings, iron cores and other 
parts made by powder metallurgy. 


PLAST-STEEL (Powder metal)—Plastic Metals 
— The National Radiator Co., Johnstown, 
a. 


Steel powder, 100-325 mesh; in blended pow- 
ders and separate unblended powders pre- 
pared to customers’ specifications; for pow- 
der metal parts requiring high physical 
properties such as gears, cams, pawls, etc. 


PLATINUM CLAD (Platinum-clad metals)— 
Baker & Co. Inc., Newark 5, N. J. 


Pure platinum welded to various base metals, 
in sheet, tubing and wire. Resists corrosion 
caused by usual acids; medium abrasion 
resistance; good weldability; ts, ductility, 
etc., are dependent upon properties of base 
metals. Used for tubing exposed to acids 
and for vessels subject to same. 


PLAX (Plastics)—Plax Corp., Hartford 1, Conn. 


Polystyrene; thermoplastic: Furnished in rods, 
sheets, tubes, films, fibers and blown ware. 


Ts, 5500-7000 psi, fiex str, 8000-19,000 
psi; comp str 11,500-15,200 psi; Rockwell 
hardness, M 80-M 95; elong, 1.5-3.5%; 


softening point, 220-240 F; sp gr, 1.05-1.07; 
water absorption (24 hours), 0.04-0.06; ma- 
chinability, fair to good. Tubing is used for 


high-frequency electrical insulations, chem- 
ical applications, etc. 
Cellulose acetate: Furnished in rods, sheets, 


tubes, films and fibers. Ts, 3000-10,000 psi; 
flex str, 1500-12,000 psi; comp str, 5000- 
30,000 psi; Rockweil hardness, M 25-M 80; 


elong, 7-80%; softening point, 145-260 F; 
sp gr, 1.27-1.37; water absorption (24 
hours), 2-6%; machinability, good. 


Cellulose acetate butyrate: Furnished in rods, 
sheets, tubes, films and fibers. Ts, 2500- 
6700 psi; flex str, 2000-13,000 psi; comp str, 
7500-22,000 psi; Rockwell hardness, M 25- 
M 69; elong, 35-95%; softening point, 140- 
250 F; sp gr, 1.10-1.24; water absorption 
(24 hours), 1.6-2.1%; machinability, good. 
Sheet is used for electrical and telephone 
insulation; rod is used for knobs, handles, 
tool handles, etc. 


Furnished in rods, sheets, 
tubes, films and fibers. Ts, 2000-9000 psi; 
flex str, 3000-12,000 psi; comp str, 8000- 
20,000 psi; Rockwell hardness, M 25-M 65; 
elong, 5-100%; softening point, 200-260 F; 
sp gf, 1.07-1.18; water absorption (24 
hours), 1.0-2.5%; machinability, good. 


Polyethylene: Furnished in rods, sheets, tubes, 
films and fibers. Ts, 1700-1900 psi; flex 
str, 1500-1700 psi; Rockwell hardness, R 
25-R 35; elong, 50-600%; softening point, 
219-239 F; sp gr, 0.92; water absorption 
(24 hours), 0.005-0.01% ; machinability, fair 
to good, 


Methacrylate: Furnished in rods, _ tubes, 
sheets and fibers. Ts, 4000-7000 psi; flex 
str,10,000-17,000 psi; comp str, 10,000-12,- 
000 psi; Rockwell hardness, M 40-M 70; 

1.5%; softening point, 150-230 F; 
1.16-1.20; water absorption (24 
0.4-0.5%; machinability, good. 


Ethyl cellulose: 


elong, 
sp ger, 
hours), 


PLEXENE (Styrene-base plastics) — Rohm & 


Haas Co., Philadelphia 5. 


Modified styrene copolymer, thermoplastic; 
furnished in powders for injection molding. 
Abrasion resistance, medium; chemical Tre- 
sistance, good; max cont serv temp 194 F; 
flex str, 16,000 psi (ASTM D 650-42T) 
dielectric str, 350+25 volts per mil (short 
time test); ts, 10,000 psi max; comp StI, 
15,000 psi; impact str, unnotched 4-5 ft-lb 
(Charpy); notched, 1.02 ft-lb (Izod); pro- 
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duced in colors, natural color amber; mois- 
ture absorption, low; sp gr, 1.08; transpar- 
ent, translucent and opaque; machinability, 
good. For pen and pencil barrels, radio 
cabinets, etc. 


PLEXIGLAS (Acrylic-base plastics)—-Rohm & 


Haas Co., Philadelphia 5. 


Methyl-methacrylate, thermoplastic; furnished 
in sheets, granules and powders for injection 
and compression molding and forming. Abra- 
sion resistance, medium; chemical resistance, 
good; max cont serv temp, type ‘‘I-A’’ sheet, 
140 F; type ‘‘II’’ sheet, 180 F; molding 
powder, up to 185 F; flex str, 13,000+ 
psi, (ASTM D 650-42T); dielectric str, 400 
volts per mil (0.125-in. thick material); ts, 
6800 psi min; comp str, 13-15,000 psi; im- 
pact str, unnotched, 3-4 ft-lb (Charpy); 
notched 0.35 ft-lb (Izod); produced in col- 
ors; moisture absorption, low; sp gr, 1.18; 
transparent and translucent; machinability, 
good. For guards, pump parts, dials, hous- 


ings, etc. 


PLEXIMENT (Plastics cement)—Plastic Parts 


& Sales, St. Louis 10, Mo. 


Furnished in liquid form for cementing acrylic 
resin plastics parts. Furnished clear only. 


PLUSWOOD (Resin-impregnated wood) — Plus- 


wood Inc., Oshkosh, Wis. 


Resin-impregnated plywood. Furnished in any 
desired thickness, in large or small sheets, 
in natural dark deep brown color. Has 
wood grain with high gloss finish; high 
density; lightweight; and is resistant to ex- 
posure. It can be sawed, drilled, turned, 
threaded, milled and tapped; nonflammable; 
highly resistant to decay, acids, alcoholic 
mixtures and other organic ‘iquids. Sp gr, 
1.3-1.4; ts (parallel laminated in fiber direc- 
tion), 32-40,000 psi; comp str, 20-28,000 
psi; impact (Izod), 6-8 ft-lb per in. of 
notch. For use as exhaust and blower fan 
blades, and in boat-building, aircraft and 
automotive industries. 


PLYMETL (Sheet-metal bonded plywood)—Has- 


kelite Mfg. Corp., Grand Rapids 2, Mich. 


Resin-bonded plywood, sheet metal bonded to 
one or both faces; has stiffness, rigidity, 
light weight; metal on both faces insuring 
freedom from warpage. Types available for 
different purposes are galvannealed steel, 
stainless steel, aluminum, copper, chrome 
zinc, chrome steel, porcelain, etc. Used for 
— in the automotive and railroad 
elds. 


PLYMOLD (Plywood) — Haskelite Mfg. Corp., 


Grand Rapids 2, Mich. 


Resin-bonded plywood, molded in simple or 
compounded curvatures. 


PLYOPHEN (Plastic resins and varnishes) — 


Reichhold Chemicals Inc., Detroit 20. 


Phenolic aldehyde, thermosetting. Furnished 
as liquid resins or varnishes; soluble in al- 
cohol, For laminating, impregnating bond- 
ing and casting; abrasion resistance, high; 
resists corrosion caused by nearly all chem- 
icals except strong oxidizing acids and strong 
alkalies. Heat resistant to 275 F; flexibility, 
medium; dielectric str, 300-900 depending 
on the requirement; ts, 10-36,000 psi; comp 
str, 35,000 psi; moisture absorption, low; 
available in natura! or black; shatterproof. 
For use where good mechanical properties 
are needed along with good _ dielectric 
Strength, and corrosion resistance. One type 
used for bonding of wood under heat and 
pressure for plywood, Others are laminating 
varnishes used with paper, canvas, fiber 
glass, etc., to produce phenolic laminates, 
Properties of which depend on the type of 
Paper, etc., used. Tensile strength of 26,- 
000 psi can be obtained for paper laminates; 
while with fiber glass, tensile strengths of 
80,000 have been produced. 


PLY-TECH (Plywood) — Technical Ply-Woods, 


Chicago 1. 


Thermosetting; furnished in sheet form for 


machining into parts; abrasion resistance, 
800d; resists corrosion, repels termites; heat 
resistance, good; bonded at 350 F; flexibil- 
ity, medium to low depending on thickness; 
tensile and compressive strengths, good to 
excellent depending on thickness; moisture 
Tesistance depends on treatment; machin- 
ability, excellent. 
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POLAROID (Light-polarizing glass and plastic) 


—Polaroid Corp., Cambridge, Mass. 


Principal property is 99.5% polarization of 


transmitted light uniformly over large area, 
Used for camera filters, polarizing attach- 
ments for microscopes, polarimeters, and 
other scientific instruments, Alse for polari- 
scopes to determine strain. 


POLYCO (Nylon)—The Polymer Corp., Reading, 
Pa. 


Type FM-10001: Furnished in rods, strips, 


and castings. Ts, 11,300 psi; comp str, 24,- 
000 psi; flexural str, 21,250 psi; hardness, 
Rockwell M 89; heat distortion temperature 
(at fiber stress of 264 psi), 182 F; Izod im- 
pact str, 0.65 ft-lb/in. of notch; sp gr, 1.14; 
power factor (10° cycles), 0.04; dielectric 
constant (10¢ cycles), 3.4. Substantially in- 
ert to virtually all organic acids; carbon 
bisulfide, halogenated hydrocarbons, carbon 
tetrachloride, trichlorethylene, alkalies, soaps, 
gasoline, benzene, aldehydes, ketones and 
alcohols, Rods available from 0.100 to 2% 
in, diam, by 8-ft lengths. Strip is supplied 
in coil form in widths to 2 in. in all gages 
from 0.010 to 0.065-in. Material is used 
for bearings, gears, valve seats, washers, 
insulators, etc. 


POLYFLEX (Polystyrene plastics)—-Plax Corp., 


Hartford 1, Conn, 


Thermoplastic; furnished in laminated sheets, 


for molding and machining into parts; abra- 
sion resistance, medium; resists corrosion 
caused by acids, alkalies and alcohol; max 
cont serv temp, 170 F; flexibility, medium; 
dielectric str, 500-3500 volts per mil; ts, 
7000-10,000 psi; moisture absorption, low; 
shatterproof; sp gr, 1,052; transparent; ma- 
chinability, good. For electronic parts, cov- 
ers, etc. 


POLYTHENE (Polyethylene plastics)—E. I. du 


Pont de Nemours & Co, Inc., Plastic Dept., 
Arlington, N. J. 


Available in sheet, tube, granules and plates. 


Fabricated into machine parts by all types 
of molding, casting and extruding. Abra- 
sion resistance, low; is chemically resistant 
to water, acids, alkalies, oxygenated sol- 
vents; not resistant to chlorinated solvents, 
aromatic and aliphatic hydrocarbons; max 
cont serv temp, 140 F; dielectric str, 460 
volts per mil inst; ts, 1500 psi; available in 
natural (waxy translucent white) and limited 
special colors; moisture absorption, 0.01; 
sp gr, 0.92; is transparent in very thin 
layers; other, translucent; hardness (Durom- 
eter ASTM D676-44T), D45; useful for tub- 
ing, pipes, fittings, tank lining, and valve 
diaphragms, 


POMPTON (Carbon tool steel)—-Allegheny Lud- 


lum Steel Corp., Brackenridge, Pa. 


High quality carbon tool steel available from 


warehouse stocks in the general-purpose 
range C_ 0.95-1.05. Suitable for arbors, 


: bushings, lathe centers and other machine 


parts where a water-hardening tool steel is 
desired. 


POWDIRON (Porous iron bearing alloys)—-Bound 


Brook Oil-Less Bearing Co., Bound Brook, 
N. J. 


Porous iron bearing alloys available in three 


grades. All have high compressive strength. 


61P: Contains no tin and only 10% copper 


and is impregnated with 25% of oil by vol- 
ume, Stronger than other materials fur- 
nished by company, and recommended for 
heavy-duty, slower motion requirement where 
tensile strength is determining factor, as in 
aviation and ordnance industries. Ts, 30,- 
000 psi; comp str, 140,000 psi. 


55P: Contains no tin and only 5% copper. 


Used to conserve copper and tin. Ts, 12,000 
psi; sp gr 5.5; comp str, 140,000 psi. Oil by 
volume, 32%. Subject to corrosion under 
certain conditions, but due to protective film 
of oil will show less tendency to corrode 
than steel shaft. 


Straight-iron material impregnated with 
25% oil by volume. Recommended for parts 
other than bearings which may or many not 
be sized to close dimensions, Smooth mirror 
finished surface reduces friction. Ts, 12,000 
psi; comp str, 130,000 psi. 


POWER NICKEL GENUINE (Babbitt) — Mag- 


nolia Metal Co., Elizabeth, N. J. 


Approximately 85% tin, nickel treated, free of 


lead; bhn, 27. Designed to withstand heavy 
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sustained loads and high heat conditions. It 
is alloyed for strength and hardness, and 
will not squeeze out under heavy pressures. 


POWMETCO (Powder metals)—Powmetco, Inc., 


Byram, Conn. 


108; furnished as pressed and sintered parts 


to specifications. Coercive force, Hc, in 
oersted, 180; residual induction, Br, in 
gauss, 8,000; hardness, Rockwell C, 50; 
sp gr, 7.78. Permanent magnet, low cost, 
replaces 17% cobalt steel. For parts in 
thermostats, meters and instruments, 


101; pure copper powder metal parts furnished 


pressed and sintered to specifications. With 
density of 0.299 lb per cu in.; ts, 25,000 
psi; ys, 18,000 psi; hardness, Rockwell H, 
45; sp gr, 8.2 with density of 0.322 Ib 
per cu in., ts, 30,000 psi; ys, 22,000 psi; 
hardness, Rockwell H, 55; sp gr, 8.9. Latter 
material has 96% electrical conductivity. 
For shading coils and other electrical parts. 


103; pure iron powder parts furnished pressed 


and sintered to specifications. Ts, 35,000 
psi; ys, 20,000 psi; hardness, Rockwell H, 
50; sp gr, 6.90; magnetic. For low cost ma- 
chine parts. 


104; contains 0.80 Cu, balance Fe plus 1% 


max imp. Furnished in pressed and sintered 
parts to specifications. Ts, 50,000 psi; ys, 
35,000 psi; hardness, Rockwell C, 18; sp 
gr, 6.85. For medium-strength low-cost ma- 
chine parts such as cams, pawls, low-load 
gears, etc, 


105; furnished in pressed and sintered parts 


to specifications. Contains Fe 80, Cu 20. 
Ts, 60,000 psi; ys, 45,000 psi; hardness, 
Rockwell H, 75; sp gr 7.00. Provides good 
strength at low cost. 


102; furnished in pressed and sintered parts 


to specifications. Ts, 30,000 psi; ys, 20,000 
psi; bhn, 51; sp er, 7.72. For low-load 
gears, cams, pawls, etc. 


106; for oil impregnated bearings to specifica- 


tion. Has 20% porosity; ts, 15,000 psi; ys, 
8,000 psi; hardness, Rockwell H, 25; sp 
er, 6.8. 


107; furnished in pressed and sintered parts 


to specifications. One hundred per cent Fe; 
ts, 40,000 psi; ys, 23,000 psi; hardness, 
Rockwell H, 60; sp gr 7.4. For electrical 
uses such as pole pieces. 


109; supplied in pressed and sintered parts 


to specification. Sp gr, 7.86; coercive force, 
He, in oersted 250; residual induction Br, 
in gauss 10,500; hardness Rockwell C, 50. 
Permanent magnet; low cost; replaces 36% 
cobalt steel. Used in thermostat, meters, 
and various instruments. 


PRECISION (Aluminum and zinc-base alloys)— 


Precision Castings Co. Inc., Syracuse, N. Y 


Type A-12; aluminum base alloy; Si 12, bal- 


ance Al. Resists heat to 1000 F; ts, 33,000 
psi; sp gr 2.66. For general aluminum die 
casting uses, 


Type ZN-5, zinc base alloy; Al 4, Cu 1, Mg 


0.04, balance zinc; ts, 42,000 psi; comp str, 
85,000; sp gr, 6.71; bhn, 75. For general 
die casting uses—automotive, washing ma- 
chines, electrical equipment, etc. 


A-50; aluminum base alloy; Si 5, Al bal., fur- 
. nished as castings. Resists corrosion caused 


by atmosphere, foods, etc.; abrasion resist- 
ance, medium; ts, 29,000 psi; ductility, 
medium, For use where corrosion resistance 
and ductility are needed. 


A-94; aluminum base alloy, Si 8.5, Cu 3.5, 


Al bal. Ts, 38,000 psi; elong in 2 in., 2%%. 
Conforms to Federal Specification AXS-679, 
Rev. 3. 


X-360: Aluminum-base die casting alloy; Si 


10, Mg 0.5, bal Al. Is not heat-treatable. 
Ts, 35,000 psi; elong in 2 in., 3.5%. Al-218; 
Al; not heat-treatable. Ts, 45,000 psi; 
elong in 2 in., 5%. Alloy has excellent re- 
sistance to corrosion. 


PRECISION (Tubing and wire)—Precision Tube 


Co., Philadelphia. 


Seamless tubing in nickel, aluminum, copper 


and brass. For machining, cold working, 
drawing, brazing and plating. Hardnesses 
to specification. For vacuum tube parts, air 
restriction tubing temperature and pressure 
control apparatus and instrument pointers. 


Precision metal shielded wire; copper, brass, 


aluminum or nickel, tubing around virtually 
any dielectric and inner conductor. For ma- 
chining and cold working; weldability, good; 
max cont, serv. temp. depends on dielectric 


263 








t 
i 





TRADENAMES 


strength. For electronic equipment, sound 
systems, shielding conductors in corrosive at- 
mospheres, shielded wires, radio components. 


PREG-TECH (Impregnated Wood) — Technical 


Ply-Woods, Chicago 1. 


Thermosetting; furnished in sheet form for 
machining into parts; abrasion resistance, 
good; resists corrosion, repels termites; heat 
resistance good; bonded at 350 F; flexibility, 
medium to low depending on thickness; ten- 
sile and compressive strengths, good to ex- 
cellent depending on thickness; moisture re- 
sistance, excellent; machinability, good. 


PRESDWOOD (Wood-fiber panels) — Masonite 


Corp., Chicago. 


Wood fiber board furnished in sheets %, 7%, 
%, fe-inch thick, max size 4 x 12 ft, for 
machining into parts. Abrasion resistance, 
medium; chemical resistance, good to fairly 
weak solutions; max cont serv temp, 300 
F; flexibility, low; ts, 3200 psi; comp str, 
16,500 psi; transverse str, 5900 psi; mois- 
ture absorption, low; available in natural 
brown, opaque, shatterproof; sp gr 1.02; 
machinability, good, For various industrial 
uses, This material is also available in 
‘‘Tempered’’ and ‘‘S2S Tempered’’ grades. 


PRESSUREDIE No, 2 (High alloy steel)—Brae- 


burn Alloy Steel Corp., Braeburn, Pa. 


High alloy steel containing C 0.35, Si 0.90, Cr 
5.00, V 0.20, Mo 1.40, and W 1.10. Fur- 
nished in rough bars or billets, finished rods 
or bars, for machining. Recommended heat 
treatment, 1825 F air cool, draw 1050-1150 
F. In heat-treated state: Ts, 250-000 psi; 
ys, 200,000 psi; bhn, 417,514. For extru- 
sion dies, extrusion press rams and liners 
etc. 


PROMAL (Malleable iron)—Link-Belt Co., In- 


dianapolis 6. 


Specially pr« d malleable iron having high 
yield and fatigue strengths; for resistance 
to mild corrosive attack can be furnished 
with copper content; can be hot-dip galvan- 
ized without embrittlement and can be used 
in ovens and furnaces up to 1100 F. Uses 
include conveyor and drive chain links, bear- 
ing caps, rocker arms, sheaves, levers and 
other parts subjected to severe service. 





PROMET (Bronze bearing metals)—The Amer- 


ican Crucible Products Co., Lorain, O. 


Have good compr str, low coefficient of fric- 
tion, good lubricating qualities. Ts, 18-80,- 
000 psi; ys, 11-40,000 psi; bhn, 30-150; 
elong in 2 in., 20-14%. For bearings and 
wearing parts, such as spur and worm 
gears, bushings, seals, thrust plates, con- 
necting rods, etc. 


PSF (Steels)—Pittsburgh Steel Foundry Corp., 


Glassport, Pa. 


Steel castings up to the largest in carbon or 
alloy steels and Pitaloy. For railroad and 
marine industries; also for other types of 
machines, 


PSI (Steels)—Peterson Steels Inc., New York 17. 


No. 1; C 0.92-1.02, Mn 0.95-1.25, Si 0.50- 
0.70, P 0.025 max, Cr 0.90-1.15, S 0.025 
max, Ni 0.35 max, Cu 0.25 max, Mo 0.08 
max; furnished in rough bars or billets, fin- 
ished rods or bars, forgings, and tubing, for 
machining. Abrasion resistance and tensile 
strength, high. For ball and roller bearings, 
bushings, thrust collars, spindles, hardened 
sleeves, clutch liners and faces, knives, etc. 


No. 2; C 0.87-0.97, Mn 1.40-1.70, Si 0.60- 
0.80, p 0.025 max, S 0.025 max, Cr 1.40- 
1.70, Ni 0.35 max, Cu 0.25 max, Mo 0.08 
max; furnished in ingots. Rods or bars, 
forgings and tubing, for machining. Abra- 
sion resistance and tensile strength, high; 
good bearing qualities. For ball and roller 
bearings, bushings, spindles, collars, hard- 
ened sleeves, clutch liners and faces, etc. 


PUREBON (Carbon graphite)—Pure Carbon 


Co., Inc., St. Marys, Pa. 


Available in 23 different grades having fol- 


lowing property ranges: Scleroscope hard- 
ness, 40-90; Rockwell hardness, 55-98; 
transverse str, 4500-13,000 psi; coef. 
of linear expansion, 1.2-12.1 x 10-6; max 
safe oper temp, 375-800 F. Material is self- 
lubricating and nonsealing against metallic 
surfaces; is not corrosive; dimensionally 
stable; readily machined; readily molded; 
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used for seal rings, bearings, piston and 
piston rings, pump vanes, gears and plates, 
high-temperature molds, stuffing box seals, 
etc. Can be copper-coated for soldering to 
metals; can be cemented or vulcanized to 
rubber; can be cemented to metal. 


PURPLE STRAND (Wire rope)—Bethlehem 


Steel Co., Bethlehem, Pa. 
Wire rope, improved plow steel grade. 


PYRALIN (Cellulose nitrate plastic)—E. I. du 


Pont de Nemours & Co., Inc., Arlington, 
N. J. 


Nitrocellulose base, thermoplastic; furnished in 
sheets, rods and tubes for machining into 
parts. Swaged, die-pressed and machined 
parts offer abrasion resistance, are unaf- 
fected by weak acids, but decomposed by 
strong acids; gradually decomposed by alka- 
lies and soluble in alcohols and esters. Max 
cont serv temp, 170-185 F at 66 psi; flexural 
str, 6000-15,000 psi (ASTM D _ 650-42T); 
dielectric str, 250-500 volts per mil; ts, 
3-8000 psi; comp str, 20-30,000 psi; impact 
str, 5-9 ft Ib (Izod); available in colors; 
moisture absorption, low; sp gr, 1.33-1.6; 
transparent, translucent and opaque; good 
machinability. Used for handles, gage 
glasses, instrument covers, etc. 


PYRAMID METAL (Antifriction metal)—Mag- 


nolia Metal Co., Elizabeth, N. J 


Lead-tin-antimony-arsenic alloy furnished in 
ingots. Ts, 17,850 psi; ys, 8875 psi; bhn, 
25; abrasion resistance, medium. For ap- 
plications where bearings must withstand 
heavy sustained pressures such as in marine 
reciprocating engines, water turbines, paper 
mill calender stocks, etc. 


PYRASTEEL (Alloy steel castings) —- Chicago 


Steel Foundry Co., Chicago 32. 


Ni varies from 8% up, Cr from 8.26%; avail- 
able as castings for heat-treating furnaces, 
screw conveyors, or any high-temperature 
service to 2200 F. Also available in fol- 
lowing grades: 


No. 14: Cr 6, Mo 5. 

No. 18: Ni 25, Cr 16. 

No. 20: Ni 35, Cr 18. 

No. 2000: Cr 26-28, Ni 12-14. 


All of these grades carry a high silicon con- 
tent, varying from 1-2.5 per cent. 


PYREX (Glasses)—Corning Glass Works, Corn- 


ing, N. Y 


In general, glasses with coefficient of expan- 


sion ranging from 20 to 50 x 10-79 C. 
Blown, drawn, pressed products with wide 
range of chemical, physical, optical, elec- 
trical and mechanical properties. 


PYTHON (Water-hardening steel) — Allegheny 


Ludlum Steel Corp., Brackenridge, Pa. 


C 0.85, V 0.25. For chuck jaws, clutch pins 
and other parts requiring unusual wear and 
shock resistance. Water hardening. 


R 


RAILFACE (Welding rod)—-American Manga~- 


nese Steel Div. of American Brake Shoe 
Co., Chicago Heights, Ill. 
C-Cr-Mo: For hard facing only; bhn, 325-350; 


high resistance to impact; for building up 
carbon steel frogs, crossings, and rail-ends. 


RANDALL (Bronze)—Randall Graphite Bear- 


ings Inc., Chicago 6. 


SAE No. 64 bronze or as specified; furnished 


as sand castings. Resists corrosion caused 
by moisture; resists heat to 700 F; high 
abrasion resistance; ts, 30,000 psi; medium 
ductility; good bearing properties; conduc- 
tivity, good; bhn, untreated, 80. For use 
as bushings, graphite-inserted in the per- 
forated or drilled hole, grooved, or reservoir 
type. 


RANIER ‘(Ferro alloys)—Ohio Ferro Alloys 


* Corp., Canton, Ohio. 


Ferro alloys for deoxidizing agents and for 


alloying in the production of iron and steel. 





RAYDUCT (Butt-welded steel pipe) Bethlehem 
Steel Co., Bethlehem, Pa. 


High ductility; used for radiant heating jp. 
stallations, 


RAZOSEAL (Felt gasketing)—Stratocote, Ine 
Los Angeles 1. i 


A felt-base gasketing composition  supplig 
in rolls and tapes; in the colors blue anq 
gray; does not fatigue or harden with age, 


REANITE (Plastics bonding resin) — Unite 
States Stoneware Co., Akron 9. 


Resinous base, thermosetting material, fyr. 
nished in liquid form, for bonding metals 
to metals or rubber and plastics to metals: 
abrasion resistance, medium; resists corro. 
sion caused by acids and alkalies; heat. 
resistant to 300 F; flexibility, high; ts 
3000 psi; moisture absorption, low; shatter. 
proof; available in black only; opaque, 


RED ANCHOR (Drill rods)—-Anchor Drawp 
Steel Co., Latrobe, Pa. 


C 0.95-1.1; commercial carbon drill rods 
Strength varies from 70,000 psi, annealed: 
to 225,000 psi fully hardened; reduction 
in area when annealed, as high as 50 per 
cent. For precision shafts for motors, spin. 
dles, anvils, tools, dies, etc. 


RED-CUT SUPERIOR (High-speed steel) — 
Vanadium Alloys Steel Co., Anchor Drawn 
Steel Co., Colonial Steel Div., Latrobe, Pa 


C 0.50, 0.60 and 0.70, W 18, Cr 4.00, V 
1.00, Si 0.25, and Mn 0.25. Furnished in 
rough bars or billets, finished rods or bars, 
wire, sheet, plate, forgings and drill rods; 
for machining, hot and cold working, stamp- 
ing, drawing and brazing. In heat-treated 
state: Impact str, Charpy (unnotched), 30; 
hardness, rockwell C 67 max; sp gr, 8.67; 
magnetic; max cont serv temp 1200 F; 
abrasion resistance, high. For high tempera- 
ture springs, etc. 


REDHARD NF (Casting alloy)—-Redhard Met- 


als Inc., Glenside, Pa. 


Co 45.2, Cr 32.2, W 18.1, C 2.4. For pre- 
cision castings; no heat treatment required. 
Ts, 73,000 jsi; hardness, Rockwell C62-C63; 
machinability, poor; resists most acids, 
weather, etc.; abrasion resistance, high; 
heat resistant to 2300 F. For parts that 
require precision casting, where abrasion 
resistance is needed. 


RED STREAK (Molybdenum-type tool steel)— 


Simonds Saw & Steel Co., Fitchburg, Mass. 


Supplied in flat, ground stock. Finish, 25-35 
micro-inches; wide hardening range, nonde- 
forming. Supplied in thicknesses of 1/64 
to 1 in. For machine parts such as levers, 
links, pawls, spinnets, cams, rollers, keys, 
etc. 


Ground die steel; molybdenum type, nonde- 
forming; oil hardening. Supplied in 18-in. 
long bars, in thicknesses ranging from 
% to 1% in. For variety of machine parts 
such as cams, cam rolls, pawls, links, 
levers, spinnets, etc. 


RED-X (Aluminum alloys)—Apex Smelting Co., 


Cleveland 5, and Chicago 12. 


No. 5; nominal composition; Si 5.5, Cu 1.5, 
Mg 0.3, Mn 0.3; furnished in ingots, for 
sand, permanent-mold, die, precision castings 
and forgings. When variously heat treated 
properties are: Ts, 29-48,000 psi; ys, 18 
20,000 psi; elong, 1-7%; Bhn, 70-105. En- 
durance limit 10,000 psi at 100 million; 
sp gr, 2.70; nonmagnetic; weldability, £004; 
heat resistant to 300 F. Machinability, 
good. Used for aircraft castings such 4 
superchargers, pump housings, carburetors, 
engine and motor castings such as cylinder 
heads, blocks, crankcases, housings, ¢tc., 
and intricate castings requiring pressure 
tightness. 


No. 8; nominal composition; Si 8.0, Cu 1.5. 
Mg 0.3, Mn 0.3; furnished in ingots for 
sand, permanent-mold, die, precision cast- 
ings and forgings. Various heat treated 
properties are: Ts, 28-49,000 psi; ys, 1% 
42,000 psi; elong, 1-6%; Bhn, 70-105; 5 
gr, 2.70; nonmagnetic; weldability, 004; 
heat resistant to 350 F. Many variations of 
properties obtainable by application of dif- 
ferent heat treatments. Has good casting 
and machining characteristics. Used for ait- 
craft castings, such as superchargers, pump 
housings, carburetors, engine and motor 
castings, such as cylinder heads, blocks, 
crankcases, housings, and intricate castings 
requiring pressure tightness. 
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No, 10; nominal composition; Si 10, Cu 1.5, 
‘e 0.5, Mn 0.5; furnished in ingots for 
sand, permanent mold, die castings, forgings, 
Typical properties, heat treated; permanent 
mold, ts, 40,000 psi; ys, 30,000 psi; elong, 
1.0; Bhn, 95; sp 6r, 2.69; nonmagnetic; 
heat resistant to 400 F. For diesel, automo- 
tive, and small engine pistons and similar 
pearing parts because of its high strength 
and low coefficient of thermal expansion, 
and good abrasision resistance. 


No. 13; nominal composition; Si 13, Cu 1.5, 
Mg 0.5, Mn 0.5; furnished in ingots for 
permanent mold and die castings. Typical 
properties, heat treated, permanent molds, 
ts, 40,000 psi; ys, 30,000 psi; Bhn, 95; sp 
gr, 2.69; nonmagnetic; heat resistant to 400 
F. Uses same as Red X-10; lower coefficient 
of thermal expansion and better abrasion 
resistance. 


REFRASIL (High-temperature insulating mate- 
rial)—The H. I. Thompson Co., Los An- 
geles 7. 


High-silica-content all mineral insulation; 
withstands 2000 F indefinitely; is chemically 
‘stable; available in batts, cloth, tapes, 
sleeving, cordage, loose fiber, and in pre- 
fabricated blankets. For insulation of high 
temperature power equipment, hot gas duct 
insulation, filtration of gases at high tem- 
peratures, covering of high-temperature 
thermocouple lead wires, protection of elec- 
trical wire and equipment against heat, 
flame, and grounding; acoustical insulation 
at high temperatures; insulation of electric 
muffle furnaces. 


REPUBLIC DOUBLE STRENGTH (Alloy steel) 
—Republic Steel Corp., Cleveland 1. 


Low-carbon, Ni-Cu-Mo steel furnished in fin- 
ished rods or bars, straight and coiled strip, 
tubing, sheet and plate; for machining, hot 
and cold working, stamping, drawing, and 
arc welding. In cold-worked state: Ts, 
70,000 psi, min; ys, 50,000 psi, min; elong 
in 2 in., 22 %, min; magnetic resists cor- 
rosion caused by atmosphere; abrasion re- 
sistance, medium. 


REPUBLIC ALDECOR (Alloy steels)——Republic 
Steel Corp., Cleveland 1. 


Steel containing molybdenum, copper, silicon 
and phosphorus, furnished in rough bars or 
billets, finished rods or bars, straight and 
coiled strip, sheets and plates for turning, 
boring, forging, stamping and welding. In 
untreated state: Ts, 70,000 psi min; ys, 
50,000 psi min; elong in 2 in., 22% min; sp 
gr is same as ordinary steel; weldability, 
good; resists corrosion caused by atmos- 
pheric exposure; abrasion resistance, medi- 
um. Used in transportation equipment to 
reduce dead-weight. 


REPUBLIC COR-TEN (High strength steel)— 
Republic Steel Corp., Cleveland 1. 


C 0.12 max, Mn 0.20-0.50, P 0.07-0.15, S 0.05 
max, Si 0.25-0.75, Cu 0.25-0.55, Ni 0.65 
max and Cr 0.50-1.25. Furnished in bars, 
sheet, strip, plate, structural and bar 
shapes for hot and cold forming, welding, 
riveting, etc. Resists atmospheric corrosion 
four to six times that of plain carbon steel; 
abrasion resistance, good; ys, 50,000 psi min; 
ts, 70,000 psi min; good ductility; welda- 
bility, good. Used for light-weight construc- 
tion, with atmospheric corrosion resistance 
a major factor; structural and body mem- 
bers on mobile equipment. 


RESILON (Thermoplastic plastics) — United 


States Stoneware Co., Akron 9. 


Resinous thermoplastics; furnished in sheets 
and lumps to be molded and cast into ma- 
chine parts; corrosion-resistant; flexible; 
high dielectric strength. Used for lining 
parts to resist corrosive attack. 


RESIMENE (Melamine plastic molding com- 
pound)—Monsanto Chemical Co., Plastics 
Div., Springfield 2, Mass. 


Particularly suitable for compression and 
transfer molding; widely used in automatic 
molding machines. Strength properties com- 
parable to phenolics. Resistance to alkalies 
much better than other compression ma- 
terials; excellent resistance to oils, greases, 
Petroleum derivatives, alcohol, organic sol- 
vents and weak acids. Good electrical in- 
Sulating properties particularly where arc 
resistance or nontracking is a factor. Color 
Tange from light to dark translucents and 
opaques. 
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RESINOX = (Phenolic 
santo Chemical Co., 
field 2, Mass. 


In standard and special formulas; thermoset- 
ting; heat-resistant; sp gr, 1.25-1.75; flexu- 
ral str, 8000-15,000 psi; ts, 4200-8000 psi; 
impact str, 0.2-8.00 psi Izod test; water 
absorption, 0.01-0.6 (immersion 48 hours 
%). Used in electrical equipment, large 
housings, radio cabinets, etc. This trade- 
name also refers to phenolic impregnating 
and treating resins. 


molding  plasties)——Mon- 
Plastics Div., Spring- 


RESIN X-2 (Adhesive)—-Furane Plastics & 
Chemicals Co., Glendale 4, Calif, 


A furane thermosetting plastic adhesive. Is 
particularly adapted for bonding thermo- 
setting plastics and ceramic materials. Sets 


at room temperature; has high shear 
strength. 
RESISTAC (Aluminum bronzes) American 


Manganese Bronze Co., Philadelphia 86, Pa. 


Three grades of aluminum bronze; available in 
sand castings, rods or bars and hammered 
forgings; strong; light. Resist certain acids 
and chemicals; retain strength at high tem- 
peratures; have excellent fatigue values. 
Compositions and physical characteristics for 
all grades are given below: 


Nos, 1 and 2; Cu 85-90, Al 8-11, Fe 4 max; 
ts, untreated; 65-80,000 psi; ys, 28-35,000 
psi; elong in 2 in., 20-30 per cent; impact 
resistance, medium; bhn, 120-150;  non- 
magnetic; weldability, fair; resists heat to 
500 F; abrasion resistance, medium. Used 
for parts requiring high corrosion resistance, 
strength, and heat resistance, such as mill 
and valve guides; and for parts requiring 
good fatigue resistance. 


No, 3; Cu 80 min, Al 8-10, Fe 5 max, Ni 5 
max. Can be heat-treated by quenching 
from 1600 F, drawn at 700-1000 F, in- 
creasing strength and hardness but lowering 
ductility. In untreated state: Ts, 90,000 
psi min; ys, 42,000 psi; elong in 2 in., 15 
per cent; impact resistance, medium; bhn, 
185 min; practically nonmagnetic; welda- 
bility, fair. Heat resistant to 500 F; abra- 
sion resistance, low. For parts requiring 
high corrosion resistance and strength, such 
as gears, guides, etc. 


RESISTAL (High-strength plastics) — Chemical 
Research Corp., Tulsa 1, Okla. 


High-strength plastics having half the weight 
of aluminum, good electrical properties. Un- 
affected by all petroleum solvents, brines 
and acids and alkalies. Furnished in shets 
1/64 to 2 in, in thickness, in sizes 46 x 46 
in., and 30 x 72 in. 


RESISTALOY (Aluminum-nickel yellow brass)— 
Titan Metal Mfg. Co., Bellefonte, Pa. 


Cu 59, Al 2.00, Ni 1.00, Si 06.50, Fe 0.25, 
r balance Zn. In cold-drawn state: Ts, 109- 
750 psi; ys, 85,000 psi; elong in 2 in., 
14.5%; hardness, Rockwell B, 92-94. Ex- 
ceptionally resistant to corrosion by sea 


water, For shafts, special bearings, forg- 
ings, bolts, nuts, studs, etc., on marine 
equipment. 


RESISTOFELT (Laminated felt and Neoprene)— 
Western Felt Works, Chicago. 


Used on revolving shafts; the felt lubricates 
the shaft and prevents entrance of dust; the 
Neoprene prevents passage of oil. 


RESISTOFLEX (Elastomer)—Resistofiex Corp., 
Belleville, N. J. 


Synthetic resin base, furnished in sheet and 
laminated form, and in rods, hose and 
tubes; abrasion resistance, high; impervious 
to oils, gasoline, and organic solvents; heat 
resistant to 250 F; flexibility, high; dielec- 
tric str, 10.7 volts per mil; ts, 5236 psi; 
moisture absorption, medium; sp gr, 1.259. 
For diaphragms, gaskets, oil, hydraulic, 
fuel, refrigeration and lubricating hose as- 
semblies and molded parts. 


RESISTRESS (Alloy steel castings)—-Reliance 
Steel Casting Co., Pittsburgh. 


Manganese-nickel-vanadium steel castings to 
specifications. Double normalized and tem- 
pered; ts, 90,000 psi; ys, 60,000 psi; elong 
in 2 in., 25%; bhn, 180. For machine parts 
subject to high stress and impact. 


TRADENAMES 


RESISTWEAR (Welding rods)—American Man- 
ganese Steel Div., American Brake Shoe Co., 
Chicago Heights, Ill. 


Cr-Mo-Mn-C: For hard facing only; bhn, 400- 
500; martensitic steel deposits, magnetic; 
abrasion and impact resistant, For hard- 


facing ferrous parts subject to extreme 
wear. 
No. 1: Co-Cr-W-Mn. For facing at elevated 


temperatures over 700 F; bhn, 500-540; re- 
sists acids, bases and salts; high creep 
strength; solid solution and _ eutecticform 
matrix anchoring very hard crystals of 
complex carbides. High resistance to liquid 
and hot gas corrosion, abrasion and high 
resistance to softening at temperatures up 
to 1800 F. For hard facing wire guides, 
pump sleeves, carbon scrapers, mandrels, 
lathe and grinder centers, etc. 


No, 6: Co-Cr-W-Mn, For hard facing at ele- 
vated temperatures over 700 F; bhn, 420- 
450; resists acids, bases and salts; high 
creep strength, stainless solid solution 
matrix containing complete scattered eutec- 
tic carbides. High resistance to liquid and 
hot gas corrosion and good resistance to 
softening at high temperatures up to 1800 
F, For hard facing high-pressure, high- 
temperature steam valves, hot trimming dies, 
shear blades, exhaust valves, valve seats, 
locomotive valve gears, etc. 


RESNPREST (Plywood)—-M & M Wood Work- 


ing Co., Portland, Ore. 


Phenol-formaldehyde bonded plywood; ther- 
mosetting; strong by unit weight; panel %- 
in, thick and 12-in, sq weighs approximate- 
ly 12 oz and supports over 400 Ibs; widths 
to 72 in. (sanded) or 96 in. (unsanded) ; 
lengths to 144 in.; special scarfed panels to 
50 ft. Thicknesses up to 9 in, made on 
high frequency thermal press for gusset 
plates, machine mountings, platfornjs, wood 
pulleys, spindles, etc. Cross-ply ,construc- 
tion of material makes it splitproof and 
nails and screws can be fastened to very 
edge with safety. Has low moisture ab- 
sorption. Used wherever rigidity and light- 
weight is needed. Bond is not affected by 


moisture, temperature, solvent, or exterior 
exposure. 
RESPROID (Vinyl plastic)—Respro [ne., Cran- 
ston 1d, R. I. 
Furnished in sheets. 
REVERE (Brasses)—-Revere Copper & Brass 


Inc., New York 17. 


Alloy No. 110: Gilding Brass; compared to 
copper this alloy has higher tensile strength, 
equal ductility, lower thermal properties. 
Physical properties depending on hardness; 


ts, 34-56,000 psi; ys, 10-50,000 psi; elong 
in 2 in., 45-5%; hardness, 46F-64B Rock- 
well; produced to ASTM specifications. 


Makes excellent base for articles to be gold 
plated or highly polished. 


Alloy No, 120: Commercial Bronze; has ex- 
cellent cold working properties, is very duc- 
tile. Available in sheet, strip, plate, rod, 
tube and forgings. Physical properties, de- 
pending on hardness; ts, 37-61,000 psi; ys, 
10-55,000 psi; elong in 2 in., 50-5%; hard- 
ness, Rockwell 53F-70B; produced to ASTM 
specifications. Has excellent cold and hot 
working properties, poor machinability, is 
excellent for soldering and polishing. Is 
used for forging screws, weather stripping, 
stamped harware. 

Alloy No. 130: Red Brass; offers higher 


strength and better ductility than copper; 
has excellent corrosion resistance often ex- 


ceeding that of copper; is more suc- 
cessful at high temperature than _ high- 
er zinc alloy. Physical properties de- 


pending on hardness, ts, 40-70,000 psi; ys, 
10-58,000 psi; elong in 2 in., 55-5%; hard- 
ness, Rockwell 55F-77B; conforms to ASTM 
specifications. Has excellent cold working 
properties, good hot working properties, poor 
machinability, is excellent for soldering and 
polishing. Used for dials, hardware, etched 
parts, automobile radiators, tube and pipe 
for oil and utility fields and plumbing. 


Alloy No. 140: Low Brass; has properties 
and qualities closely similar to those of 
Alloy No, 130. 


Alloy No. 160: Cartridge Brass; has best 
combination of ductility and strength of any 
brass; excellent cold working properties, 
good hot working properties, fair machin- 
ability, and is excellent for soldering and 
polishing. Ts, 47-78,000 psi; ys, 15-64,000 
psi; elong in 2 in., 65-8%; hardness, 64F- 
82B; conforms to ASTM specifications. Used 
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A 


Alloy No, 180; 


A 


A 


Alloy No, 240: 


Alloy No, 280: 


Alloy No, 283: 


Alloy No, 340: 


primarily for cartridge cases and ammuni- 
tion components, 


lloy No, 170: Yellow Brass; available in 
sheet, strip, rod, wire and lock seam tub- 
ing. Possesses excellent cold working prop- 
erties and good corrosion resistance, Phyasi- 
cal properties depending on hardness; ts, 47- 
74,000 pai; ya, 15-60,000 pai; elong in 2 
in., 65-8%; hardness, Rockwell 64F-80B; 


conforms to ASTM apecifications, Has ex- 
cellent cold working properties, poor 
hot working properties, fair machin- 
ability and is excellent for solder- 


ing and polishing. Used for deep draw- 
ing, spinning, etching, rolling and for prac- 
tically all fabricating processes, Parta in- 
clude pins, rivets, eyelets, auto radiator 
cores, heating units, lamp bodies and re- 
ilectora, cartridge cases and clips, electrical 
sockets, etc, 


Muntz Metal available in 
sheet, rod, tube, forgings, extruded shapes, 
Offers high strength combined with high 
ductility, Physical properties depending on 
hardness, ta, 54-80,000 pai; ya, 21-60,000 
pal; elong in 2 in,, 50-10%; hardness, Rock- 
well SOF-S5B; conforms to ASTM apecifica- 
tiona, Has fair cold working properties, ex- 
cellent hot working properties, good ma- 
chinability, and is excellent for soldering 
and polishing. Used for condenser tubes, 
valve stems, brazing rods, etc. 


lloy No, 224: Low-leaded Brass; offers free 
machining combined with moderate cold 
forming ability, Physical properties depend- 
ing on hardness; ts, 47-75,000 pal; 15-60,000 
pal; elong in 2 in,, 60-79%; hardness, Rock- 
well 64F-80B; conforms to ASTM specifica- 
tions, Has fair cold working properties, 
poor hot working properties, good machin- 
ability, poor weldability, and is excellent for 
soldering and polishing. For screw machine 
parts, electrical fuse parts, for pipes, pump 
liners, etc, 


lloy No, 235: High-leaded Brass; is free ma- 
chining and has good blanking properties. 
Physical properties depending on hardness; 
ts, 49-74,000 pai; ys, 17-60,000 psi; elong in 
2 in,, 52-79%; hardness, 68F-80B Rockwell. 
Has poor cold working and hot working 
properties; excellent} machinability, poor 
weldability and excellent for soldering and 
polishing, For engraving plates, name 
plates, Keys, lock parts, tumblers, gears, 
parts for watches, 


Free-cutting Brass; has ex- 
cellent machinability combined with good 
mechanical and corrosion resisting proper- 
tiles, Physical properties depending on hard- 
ness; ts, 49-58,000 pai; ys 18-45,000 pal; elong 
in 2 in,, 53-25%; hardness, Rockwell 68F- 
78B; conforms to ASTM specifications, Has 
poor cold working properties, good hot work- 
ing properties, excellent machinability, poor 
weldability, is good for soldering, excel- 
lent for polishing, Used for screw machine 
parts and other parts requiring free-cutting 
properties. 


Forging Brass; combines 
good corrosion resistance with excellent me- 
chanical properties, Has fair cold working 
properties, excellent hot working properties, 
good machinability, poor weldability, is good 
for soldering and excellent for polishing. 
Used for hot forgings, hardware and 
plumbing goods. 


Architectural Bronze; has ex- 
cellent forging and free machining proper- 
ties, Very poor for cold working, excel- 
lent for hot working, poor weldability, ex- 
cellent for soldering and polishing. Used 
for handrails, decorative moldings, grilles, 
revolving door parts, miscellaneous architec- 
tural trim, industrial extruded shapes such 
as hinges, lock bodies, automotive parts, 
etc, 


Chain Bronze; offers good 
combination of strength and ductility, Physi- 
cal properties depending on hardness; ts, 45- 
67,000 psi; ys, 12-50,000 psi; elong in 2 in., 
45-59%; hardness, 60F-80B Rockwell. Has 
good cold working properties, fair hot work- 
ing properties, poor machinability, is ex- 
cellent for soldering and polishing. Used for 
sash chain and other similar chains. 


Alloy No, 358: Admiralty; excellent corrosion 
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resistance combined with strength and duc- 
tility. Physical properties depending on 
hardness; ts, 50-100,000 psi; ys, 18-80,000 
psi; elong in 2 in., 65-39%; hardness, Rock- 
well 25B-95B; conforms to ASTM specifica- 
tions. Has cold working prop- 
erties, poor hot working properties, fair 
machinability, is weldable by gas and 
carbon arc, has good soldering and 
polishing characteristics. Used for conden- 
ser and heat exchanger plates and tubes, 
chemical and process equipment, various 
marine uses, automobile aerials, etc. 


Alloy No, 3s0; 


Alloy No, 386: 


Alloy No, 389: 


Alloy No, 435: 


REVERE 


Alloy No, 429: 


Alloy No, 436: 


Alloy No. 308: 


Ronan Bronze; has high re- 
sistance to fatigue and salt water corrosion, 
Physical properties depending on hardness; 
ts, 60-82,000 pai; ys, 22-65,000 pai; elong 
in 2 in,, 45-20%; hardness, Rockwell 50B- 
80B; conforms to ASTM specifications, Has 
fair cold working properties, excellent hot 
working properties, good machinability, is 
excellent for soldering and polishing. Used 
for propeller and pump shafts, piston rods 
and a variety of marine uses. 


Naval Brass; has good resiat- 
ance to salt water corrosion and is satis- 
factory for moderate cold working opera- 
tions, Physical properties depending on 
hardness; tsa, 57-90,000 pal; ya, 20-70,000 
pal; elong in 2 in,, 47-5%; hardness, Rock- 
well 45B-95B; conforma to ASTM apecifica- 
tions; has fair cold working properties, ex- 
cellent hot working properties, good machin- 
ability and is excellent for soldering and 
polishing, Used for tube sheets and heat 
exchangers and steam condensers and fot 
hot work forgings. 


Leaded Naval Brass; is sim- 
ilar to Alloy No, 240 but has increased 
strength and corrosion resistance. Physical 
properties depending on hardness; ts, 57- 
0,000 pal; ys, 20-70,000 psi; elong in 2 
in., 40-5%; hardness, Rockwell 45B-90B; 
conforms to ASTM apecifications, Has poor 
cold working properties, good hot working 
properties, excellent machinability, poor 
weldability and good soldering and polishing 
characteristics, For screw machine prod- 
ucts, marine hardware, forgings, bolts, etc. 


Alloy No, 454: Manganese Bronze; has high 


strength combined with excellent wear re- 
sistance, Physical properties depending on 
hardness; ts, 65-84,000 psi; ys, 30-60,000 
pal; elong in 2 in,, 33-19%; hardness, Rock- 
well 65B-90B; conforms to ASTM aspecifica- 
tions. Has poor cold working properties, ex- 
cellent hot working properties, good machin- 
ability and is excellent for soldering and 
polishing. Used for forgings, condenser 
plates, valve stems, coal screens, etc. 


Aluminum Brass; excellent 
combined with good 
strength and ductility, Physical properties 
depending on hardness, ts, 60-85,000 psi; 
ys 27-60,000 psi; elong in 2 in,, 55-10%; hard- 
ness, Rockwell 77F-86B; conforms to ASTM 
specifications, Has good cold working prop- 
erties, fair hot working properties, poor ma- 
chinability and is excellent for soldering. 
Used for condenser and heat exchanger 
tubes, steam power plant equipment, 
chemical and process equipment, and vari- 
ous marine uses, 


corrosion resistance 


(Bronzes) Brass 


Inc.,, New York 17. 


Revere Copper & 


Aluminum Bronze; has high 
physical properties, high resistance to acids, 
Physical properties depending on hardness; 
ts, 50-85,000 psi; ys, 20-55,000 psi; elong 
in 2 in., 64-20%; hardness, Rockwell 40B- 
S5B; conforms to ASTM specifications. Has 
good cold working properties, good hot 
working properties, fair machinability, good 
weldability; is good for soldering and pol- 
ishing. For condenser tubes, high strength 
forgings, tie bolts, hardware bushings, etc. 


Aluminum-silicon Bronze; un- 
usually high tensile strength, excellent cor- 
rosion resistance, is readily hot forged, 
rolled and extruded, and is free-machining. 
Physical properties depending on hardness; 
ts, 85-95,000 psi; ys, 43-53,000 psi; elong 
in 2 in., 35-25%; conforms to ASTM speci- 
fications, For bolts, nuts, gears, pinions, 
valve bushings, valve bodies and stems, 
marine hardware, sucker rods, etc. 


Phosphor Bronze; has high 
tensile strength, high resistance to corro- 
sion and fatigue, low coefficient of fric- 
tion, high immunity to season cracking. 
Physical properties depending on hardness; 
ts, 47-81,000 psi; ys, 19-75,000 psi; elong 
in 2 in., 64-10%; hardness, Rockwell 73F- 
87B; conforms to ASTM specifications, Used 
for diaphragms, bellows, lock washers, cot- 
ter pins, fuse clips, clutch disks, springs, 
screw machine stock, etc. 


loy No. 315: Phosphor Bronze; corrosion 
and fatigue resistance high; coefficient of 
friction low; has high tensile strength. 
Physical properties depending on hardness; 
ts, 55-93,000 psi; elong in 2 in., 70-10%; 
hardness, Rockwell 75F-93B; conforms to 
ASTM specifications, Has excellent cold 
working properties, poor hot working prop- 
erties, fair machinability, good weldability 
and is excellent for soldering and polishing. 
For springs, perforated sheets, bellows, cot- 
ter pins, fuse clips, bushings, lock washers, 
etc, 


REVERE 


Alloy No, 325; Bearing Bronze; has high 
physical properties, is resistant to atmos. 
pheric corrosion and tarnish and hag jow 
friction coefficient, Physical properties de. 
pending on hardness; ts, 45-65,000 pai; ys 
10-57,000 pal; elong in 2 in,, 42-5%; hard. 
ness, Rockwell 55¥-76B. Has excellent cojq 
und hot working properties, fair machin- 
ability, good weldability, is excellent for 
soldering and polishing, bushing materia) 
for light loads, weatherstrip applications, 
fuse clips, lamp connections, etc, 


(Coppers)-—Revere Copper & Brags 
Inc,, New York 17, 


Alloy No, 100: Has high electrical conduc. 
tivity, high thermal conductivity, excellent 
workability, fair machinability. Properties, 
depending upon hardness; ts, 32-55,000 psi; 
ys, 10-50,000 psi; elong in 2 in., 55-6%; 
hardness, Rockwell 40F-60B. Conforms to 
ASTM specifications. Produced in_ sheet, 
strip, plate, rod, bus bars, tubing and 
forgings. Used for bus bars, commutators, 
kettles, vats, distillery equipment, printing 
rolls, ete, 


Alloy No, 101: Produced in sheet, strip, rod 
and tube. Physical properties depending on 
hardness; ts, 32-55,000 psi; ys, 10-50,000 
psi; elong in 2 in., 45-5%; hardness, Rock- 
well 40F-60B. Has better forming and bend- 
ing qualities than Alloy No, 100; is pre- 
ferred for copper smithing and welding. In 
tube form, is used for water and refrigera- 
tion service, heat exchange equipment and 
in oll burners, In sheet and plate form it 
is recommended for welded construction, 


Alloy No. 103: Has high electrical conduc- 
tivity, is resistant to embrittling gases at 
high temperatures; is excellent for deep 
drawing, provides superior glass-to-metal 
seal, Physical properties depending on 
hardness; ts, 32-50,000 psi; ys, 8-48,000 psi; 
elong in 2 in,, 40-5%; hardness, Rockwell 
40F-50B; produced to ASTM specifications, 
Has excellent cold and hot working prop- 
erties, excellent for soldering and polishing, 
but has poor machinability, Used for special 
drawing and stamping, for sealing to glass, 
for electrical equipment at high tempera- 
tures in presence of reducing gases, 


Alloy No, 105: Silver-bearing; is resistant to 
softening at temperatures from 500 to 700 
F; has high conductivity. Physical properties 
depending on hardness; ts, 33-52,000 psi; 
ys, 7-48,000 psi; elong in 2 in., 40-5%; 
hardness. 40F-55B Rockwell; produced to 
ASTM specifications. Has excellent cold 
and hot working properties, fair machin- 
ability, excellent for soldering and _ polish- 
ing. Used for electrical commutators, auto- 
motive radiators and where retention of 
strength at moderately elevated tempera- 
tures is desired. Available in sheet, strip, 
rod and tube, 


Alloy No. 106: Available in tube form only. 
Has low electrical conductivity. Physical 
properties depending on hardness; ts, 37- 
60,000 psi; ys, 8-48,000 psi; elong in 2 in., 
42-4%; hardness, Rockwell 28F-95F; pro- 
duced to ASTM specifications. Has excel- 
lent cold and hot working properties, poor 
machinability; is weldable by gas, metal arc 
and carbon arc processes, and is excellent 
for soldering and polishing. Used for cer- 
tain condenser and heat exchanger applica- 
tions. 


Alloy No. 204: Free-cutting copper; similar to 
Alloy No, 103 but has free-cutting proper- 
ties; has high electrical conductivity and 
high thermal conductivity. Physical prop- 
erties depending on hardness, ts, 32-53, 
psi; ys, 7-49,000 psi; elong in 2 in., 40-7%; 
hardness, 40F-45B Rockwell; has good cold 
and hot working properties, excellent ma- 
chinability; is not recommended for weld- 
ing, has good soldering characteristics and 
is excellent for polishing. Used for screw 
machine parts, welding torch tips, interior 
parts for vacuum tubes, etc. 


REVERE (Nickel alloys) — Revere Copper & 


Brass Inc., New York 17, 

Alloy Nos. 533, 555, 535, 545, 548, 575. These 
are copper-zinc alloys with nickel added 
primarily for its influence on color. Color 
of these alloys is a siiver-white. Nickel also 
improves mechanical properties and greatly 
increases resistance to corrosion and tar- 
nish. Used for wide variety of stamped and 
formed machine parts, 


Alloy No. 510: Cupro-nickel; has high strength 
and physical properties, high ductility and 
is resistant to corrosion erosion; its color 
is white-silver. Physical properties depend- 
ing on hardness; ts, 54-80,000 psi; ys, 16- 
75,000 psi; elong in 2 in., 45-5%; Rockwell 
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hardness, 35B-85B; conforms to ASTM 
specifications. Excellent cold working prop- 
erties, fair hot working properties, fair ma- 
chinability, good weldability, excellent for 
soldering and good for polishing. For con- 
denser tubes and plates, tanks, vats, ves- 
sels, and process equipment. Also for aute- 
motive parts, nuts, bolts, screws, meters, 
refrigerator pump valves, etc. 


REXARC (Overlay electrodes)—-The Sight Feed 
Generator Co., Richmond, Ind, 


Welding rod having overlay hardness of 300- 
670 Brinell. Overlay is hard and tough, For 
bucket teeth lips, caterpillar rollers, crusher 
rolls and jaws, etc, 


REX Z METAL (Corrosion-resistant castings) — 
Chain Belt Co,, Milwaukee 4. 


Furnished as castings; resists corrosion caused 
by weather and inorganic acids to a degree; 
resists heat to 800 F; high abrasion resist- 
ance; ts, 80,000 psi; medium ductility; sp 
gr, 7.45; good bearing properties; Bhn, un- 
treated, 200. For cast parts requiring high 
strength and good machinability. 


REYNOLDS (Wrought aluminum alloys)—Rey- 
nolds Metals Co., Louisville 1, Ky. 


28; available in flat and coiled sheet, plate, 
flattened wire, drawn wire, rolled rod, bar 
and rivets, 


38; available in flat and coiled sheet, plate, 
flattened wire, drawn wire, rolled rod and 
bar, extruded rod, bar and shapes, tubing 
and pipe. 


148; available in extruded rod, bar and shapes, 
forging stock, tubing and pipe, 


178; available in flattened wire, drawing wire, 
rolled rod and bar, screw machine stock, 
rolled structural shapes. 


AI7TET; available in rivets, 
188; available in forging stock, 


248; available in flat and coiled sheet, plate, 
flattened wire, drawn wire, rolled rod and 
bar, extruded bar, rod and shapes, tubing 
and pipe, 


Pure clad 248; available in flat and coiled 
sheet, plate. 


258; available in forging stock. 
328; available in forging stock, 
A518; available in forging stock. 


528; available in flat and coiled sheet, plate, 
flattened wire, drawn wire, rolled rod and 
bar and tubing. 


638; available in extruded rod, bar and 
shapes, tubing and pipe. 


Hard Clad R301; available in flat and coiled 
sheet, plate, 


R317; available in drawn wire, rolled rod and 
bar, screw machine stock. 


R361; available in flat and coiled sheets, 
plate, flattened wire, drawn wire, rolled rod 
and bar, extruded rod, bar and shapes, 
rolled structural shapes, forging stock, tub- 
ing and pipe, rivets and nails, 


REZISTAL (Stainless steel)—Crucible Steel Co. 
of America, New York, 


Stainless steels in standard forms to AISI 
Specifications, For data on types, properties 
and characteristics see ‘‘Stainless Steels’’ 
listing at end of this section, 


RIGIDIZED Metal (Sheet or strip) —Rigid-Tex 
Corp., Buffalo 3. 


Ferrous or nonferrous in sheet or strip, solid 
or perforated, up to 36 in., in width; any 
length. Material embossed with variety of 
“rigidizing’’ and decorative patterns. 


RIVER RS BRAND (Solder)—The River Smelt- 
ing & Refining Co., Cleveland 1. 


Solder in bar form, produced to SAE and 
ASTM Specifications, Used for joining steel, 
brass, copper and aluminum. 


RIVERSIDE (Nonferrous alloys) — Riverside 
Metal Co., Riverside, N. J. 


Phosphor bronze, nickel silver and beryllium 
copper in sheet, strip, wire and rod form. 
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ROCKRITE (Seamless tubing)——-Tube Reducing 
Corp., Wallington, N. J. 


In SAE-52100 steel analysis; furnished in 
seamless tubing (cold reduced), for machin- 
ing into outer and inner raceways of ball 
bearings. Hardness as furnished, Rockwell 
C, 27-31, depending upon size and gage. 
For bearing raceways, sleeves, cylindrical 
tool parts, or any parts which are to be 
subjected to wear or abrasion. When 
quenched in oil, at 1540 F, resulting hard- 
ness is the equivalent of Rockwell C 65, 
which hardness can be lowered according 
to tempering temperature. 


Also in plain carbon steel, such as SAE 
X-1020; ts, 110,000 psi; ys, 90,000 psi; 
elong in 2 in., 10 to 12%. 


ROSITE (Inorganic plastics) —- Rostone Corp., 
Lafayette, Ind. 


Compression custom molded calcium-alumino- 
silicate plastics. Resistant to alkalies; max 
cont serv temp, 900 F; dielectric strength 
(volts per mil. inst.), 80; ts, 1000 psi; comp 
str, 12-15,000 psi; available in a variety of 
pastel shades; moisture absorption, low; sp 
gr, 1.6; is opaque; machinability, fair. 
Dimensionally stable, accurately molded, 
non-carburizing. For electrical insulators, 
particularly where heat and arc resistance 
are needed. 


ROSSLYN METAL (Clad metal)—American 
Cladmetals Co,, Carnegie, Pa. 


A combination of chrome-nickel grades of 
stainless steel inseparably bonded to high 
conductivity copper interlayer. Fabrication 
into sheets of Siandard AISI Types of stain- 
less steel, 302, 304, 305, 308, 321, 347, etc. 
Used for jet plane parts, refrigeration units, 
high pressure canning equipment, heat con- 
veying and heat dissipating equipment, etc. 


ROSS-MEEHAN (Manganese cast steels)—T!oss- 
Meehan Foundries, Chattanooga, Tenn. 


Medium-manganese cast steel; C 0.40-0.50, 
Mn 1,.40-1,60, furnished as sand castings. 
Heat treated to requirements. In untreated 
state: Ts, 90,000 psi; ys, 55,000 psi; elong 
in 2 in., 22 per cent; impact str, 15 ft-lb 
(Charpy); bhn, 220; max cont serv temp, 
750 F; Abrasion resistance, high. For 
sprockets, clutches, rollers, worms or other 
parts requiring wear resistance and strength 
where shock loading is not too high. 


Manganese-molybdenum cast steel; C 0.30- 
0.40, Mn 1.40-1.60, and Mo 0.30-0.40; fur- 
nished as sand castings; heat treated to re- 
quirements. In untreated state: Ts, 90- 
100,000 psi; ys, 55-65,000 psi; elong. in 2 
in., 22 per cent; impact str, 25 ft-lb 
(Charpy); bhn, 220; weldability, good; max 
cont serv temp, 750 F; abrasion resistance, 
medium. For machine parts such as 
frames, yokes, couplings, fittings, etc., 
where strength and impact resistance are 
required, 


. Manganese-vanadium cast steel; C 0.22-0.27, 
Mn 1.60-1.80, and V_ 0.10-0.15, furnished 
as sand castings, heat treated to require- 
ments. In untreated state: Ts, 90,000 psi; 
ys, 55,000 psi; elong in 2 in., 25 per cent; 
impact str, 50 ft-lb (Charpy); bhn, 207; 
weldability, fair; abrasion resistance, low. 
For parts requiring good strength and good 
resistance to impact loading. 


ROTOMETALS (Solder)—Rotometals, Inc., San 
Francisco 7. 


Tin-lead solder of all grades supplied in rod 
and bars and strip. For joining sheet 
metal, electrical connections, etc, 


RS (Radio spaghetti)—Irvington Varnish & In- 
sulator Co., Irvington, N. J. 


Braided cotton sleeving coated with a smooth, 
continuous, lacquer film; conforms to ASTM 
and VTA specifications for Grade B-2 flexi- 
ble varnished tubing; highly resistant to 
aging; obtainable in five colors. 


RUBEROID (Insulating tape) — Ruberoid Co., 
New York 18. 


Electrical insulating tape. Abrasion and chemi- 
cal resistance, high; max cont serv temp, 
212 F; flexibility, high; high dielectric, 
tensile, transverse and flexural strengths; 
available in black, opaque; shatterproof. 


RUB-EROK (Rubber)—The Richardson Co., 
Melrose Park, III. 


Hard rubber molded into parts, possessing 
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high dielectric strength; low moisture ab- 
sorption, low loss factor. Used for elec- 
trical insulation. Particularly desirable for 
electrical, heat and cold insulation; for 
industrial uses, 


RUBYFLUID (Solder)—The Ruby Chemical Co., 


Columbus 8, O 


Tin-lead solder in wire form with cored cen- 


ter flux; acid or rosin core; for all metals 
except aluminum, 


RURALDUCTOR (Stranded steel conductor)— 


Bethlehem Steel Co., Bethlehem, Pa. 


For rural power lines. 


RYERSON (Steels)—Joseph T. Ryerson & Son 


Inc., Chicago 80. 


Stocks of carbon, alloy and stainless steels in 


all standard forms. Complete hardenability 
data furnished with annealed and as-rolled 
alloys. (For property and application data 
on stainless steels see ‘‘Stainless Steels’’ 
listing at end of this section). 


RYERTEX (Laminated plastics)—Joseph T. Ry- 


erson & Son Inc., Chicago 80. 


Phenolic type laminated plastics, furnished in 


sheets, strips, plates, rods or tubes, for 
molding and machining. Abrasion resistance, 
high; chemical resistance, high; max cont 
serv temp, 275 F; slow burning; flexibility, 
medium; ts, 11,000 psi; comp str, 40,000 
psi; flexural str, 21,000 psi; moisture ab- 
sorption, low; available in natural color; 
shatterproof; machinability, good. For heavy 
and light-duty bearings either water or oil 
lubricated. Also for abrasion and or chemi- 
cal resistance applications. 


Ss 


SABECO (Bearing bronzes)—Saginaw Bearing 


Co., Saginaw, Mich. 


No. 5 bearing bronze: Cu 69-71, Su 4.5-5.5. 


Pb 24-26 max, impurities 0.2. For light or 
medium-load and water-lubricated bearings. 


No. 7: For connecting rods in refrigerating 


compressors and gasoline engines. 


No. 9: Cu 69.71, Sn 8.5-9.5. Pb 20-22 max, 


impurities 0.2. For heavy loads such as av- 
erage machine tool requirements. 


No. 11: Cu 69-71, Sn 10.5-11.5, Pb 18-20 


max, impurities 0.2. For worm wheels, 
clutch shifter shoes, forging machine slides, 
and extreme heavy bearing conditions. 


No. 16: Cu 69-71, Sn 15-16.5, Pb 13.5-14.5 


max, impurities 0.2. For friction rings, and 
heavy-duty boring spindle bearings. 


SAFETEE (Glass and mirrors)-—Safetee Glass 


Co., Philadelphia 44. 


Laminated shatter-resistant glass mirrors to 


specification. Also a laminated, shatter- 
resistant glass in form of sheets and plates 
produced in many colors, transparent, trans- 
lucent, or opaque. 


SAFLEX (Thermoplastic plastics sheet)—Mon- 


santo Chemical Co., Plastics Div., Spring- 
field 2, Mass. 


Polyvinyl acetal thermoplastic sheet material, 


below zero to over 120 F. 


MARYS (Carbon, graphite, and metal- 
graphite products)—St. Marys Carbon Co., 
St. Marys, Pa. 


Pressed and sintered parts made of graphite. 


copper and other materials blended to pro- 
duce the type of material required for spe- 
cific applications. For pressure contact, 
bearings, seals, resistors, etc. 


SANDEE (Thermoplastic plastics)—-Sandee Mfg. 


Co., Chicago. 


K4: vinyl base; heat resistant to 150 F; 


flexibility, high; ts, at 25 C, 1500 psi; 
moisture absorption low; available in color; 
sp gr, 1.22. In rods and tubes for elec- 
trical insulation and for replacing rubber 
tubing and gaskets. 


T-2; collulose acetate butyrate; in rods, or 


tubes and custom shapes and sections; heat- 
resistant to 140 F; flexibility, low; dielec- 
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tric str, 250-400 volts per mil; ts 2600- 
6700 psi; moisture absorption, iow; avail- 
able in color; shatterproof; sp gr, 1.15-1.24. 
For manometer tubes, refrigerator moldings, 
truck body moldings, etc. 


M.M.: Methyl methacrylate thermoplastic fur- 
nished in the form of rod, tubes and indus- 
trial shapes. Abrasion resistance, medium; 
chemical resistance, good; max cont serv 
temp, 120-185 F; flexural str, 14-17,000 psi; 
dielectric str, 450-500 volts per mil, inst.; 
ts, 7,500-10,000 psi; comp str, 12-18,000 psi; 
impact str. (Izod), 0.4-0.5 ft lb; produced 
in wide range of colors; low moisture ab- 
sorption; sp gr, 1.18-1.19; transparent, 
translucent and opaque; machinability, 
good; bhn, 18-20; coefficient of thermal 
expansion, 8-9 x 10-5 inch/inch/degree C. 


E.C.: Ethyl cellulose thermoplastic furnished 
in the form of rods, tubes and industrial 
shapes. Abrasion resistance, high; chemi- 
cal resistance, good; max cont serv temp, 
150-160 F; dielectric str, 470-550 volt per 
mil, inst; ts, 2500-8000 psi; produced in 
wide range of color, translucent and opaque; 
moisture absorption, medium; sp gr, 1.08- 
1,18; machinability, good; coefficient of 
thermal expansion, 10-14 x 10-5 inch/inch/ 
degree C. Has high toughness, good insu- 
lation properties, flexibility and resistance 
to inks. For moldings, refrigerator breaker 
strips, handles, knobs, insulator parts, etc. 


8: Polystyrene thermoplastic; produced in 
rods, tubes and industrial shapes. Abra- 
sion resistance, medium, chemical resistance, 
good; cont serv temp, 150-160 F; flexural 
str, 8000-9500 psi; dielectric str, 500-700 
volts per mil, inst; ts, 5500-7000 psi; pro- 
duced in wide range of colors; moisture 
absorption, low, sp gr, 1.070; is transpar- 
ent, translucent and opaque; coefficient of 
thermal expansion, 6-8 x 10-5 inch/inch/de- 
sree C. Offers good moisture resistance, di- 
mensional stability, surface hardness, acid 
resistance, alkali resistance, and high vol- 
ume resistivity. Used for insulator parts, 
light shields, etc. 


SANDUSKY (Cast nonferrous alloys)—Sandusky 


Foundry & Machine Co., 


Centrifugally cast bronze, brass and Monel 
sleeves, liners, tubes, bushings and roll 
covers from 3 to 54 in. diam. in lengths 
up to 327 in, depending upon diameters and 
metal composition. Rings are available from 
3 to 72 in. diam, Improved physical prop- 
erties and machinability resulting from the 
Sandusky process. 


Sandusky, O. 


Also bearing metals, copper-base metals and 
nickel base metals. 


(Insulation)—-Monsanto Chemical 


Co., Everett Station, Boston 49. 


Silica Aerogel amorphous powder having high 
chemical resistance and high fire resistance; 
moisture absorption, low; is translucent. 
Max cont serv temp, 1300 F. Used in re- 
frigerators, freezers, stratosphere chambers, 
frozen food lockers, thermos jugs, railroad 
tank cars, liquefied gas storage and ship- 
ping containers. Thermal conductivity is less 
than that of still air. 


SARAN (Polyvinylidene chloride plastics)-—The 


Dow Chemical Co., Midland, Mich., and li- 
censees, 


Crystalline, thermoplastic, aliphatic cnloride 
with polymeric base; furnished in special 
extruded and molded forms; material is 
corrosion-resistant; very tough and flex- 
ible; ts, to 50,000 psi (extruded); low mois- 
ture absorption; abrasion-resistant; takes 
high polish; high dielectric strength; shat- 
terproof; non-inflammable; available in 
color; transparent to opaque. Used 
for moldings, gaskets, packings, tubing, 
belting, fabrics from extruded monofila- 
“ments; etc. Licensees: Acadia Synthetic 
Products Div., Western Felt Works, Chi- 
cago; American Hard Rubber Co., New 
York; Elmer E. Mills Co., Chicago; Fire- 
stone Industrial Prods., Akron, O.; Na- 
tional Plastic Products Co., Odenton, Md., 
Parker Appliance Co., Cleveland; St. Louis 
Plastic Molding, St. Louis; Celluplastic 
Corp., Newark 5, N. J.; Firestone Tire & 
Rubber, Ltd., Hamilton, Ontario; Goodyear 
Tire & Rubber Co., Akron, O.; Commer- 
cial Plastics Co., Chicago, Ill.; The Vis- 
king Corp., Chicago, Ill.; American Ex- 
truded Products Co., Los Angeles, Calif. ; 
Lus-Trus Extruded Plastics, Inc., Ann Ar- 


bor, Mich.; The Pantasote: Leather. Co., 
Passaic, N. J. 
SATCO (Lead-base bearing alloy)—-Magnus 


Metal Corp., Chicago. 


Contains from 94-98 per cent lead, with bal- 
ance tin, calcium and other auxiliary hard- 
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eners; melting point about 125 degrees 
higher than that of tin-base and lead-base 
babbitt metals, with higher resistance to 
deformation and wiping at elevated tem- 
perature, Material is furnished in ingot 
form and also lined bearings. Mechanical 
properties in untreated states: ts, 11-13,000 
psi; comp str, 15-17,000; elongation, 8-12 
per cent; bhn, 22-24. Recommended as a 
ining for brass, bronze and steel back 
earings. May be used as a substitute for 
lead and tin base babbitts, block tin 
and other bearing metals. 


(Copper-base alloys)—-Scovill Mfg. 


Co., Waterbury 91, Conn. 

Alloy No. 110: Available in strip, rod, wire 
and tubing; Cu 95, Zn 5. Ts, (soft .035mm) 
35,000 psi, (hard) 55,000 psi; Rockwell 
hardness, (soft .035mm) F52, (hard) B60; 
coef of expansion, 18.1 x 10-*; electrical 
conductivity, 55% IACS. 

Alloy No, 120: Available in strip, rod, wire 


and tubing; Cu 90, Zn 10. Ts, (soft 
.035mm) 38,000 psi, (hard) 62,000 psi; 
Rockwell hardness, (soft .035mm) F60, 


(hard) B70; coef of expansion, 18.4 x 10-*; 
electrical conductivity, 41% IACS. 


Alloy No. 130: Available in strip, rod, 
and tubing; Cu 85, Zn 15. Ss 
.035mm) 41,000 psi, (hard) 70,000 psi; 
Rockwell hardness, (soft .035mm) F863, 
(hard) B76; coef of expansion, 18.7 x 10-*; 
electrical conductivity, 37% IACS. 


Alloy No. 140: Available in strip, rod, 
and tubing; Cu 80, Zn 20. _ Ts, 
.035mm) 43,000 psi, (hard) 72,000 psi; 
Rockwell hardness, (soft .035mm) F66, 
(hard) B76; coef of expansion, 18.7 x 10-°; 
electrical conductivity, 30% IACS. 


Alloy No. 160: Available in strip, rod, wire 
and tubing; Cu 70, Zn 30. Ts, (soft 
.035mm) 49,000 psi, (hard) 76,000 psi; 
Rockwell hardness, (soft .035mm) F658, 
(hard) B82; coef of expansion, 19.9 x 10-*; 
electrical conductivity, 28% IACS. 


Alloy No. 169: Available in strip, rod and 
wire; Cu 65, Zn 35. Ts, (soft .035mm) 49,- 
000 psi, (hard) 76,000 psi; Rockwell hard- 
ness, (soft .035mm) F68, (hard) B82; coef 
of expansion, 20.5 x 10-*; electrical con- 
ductivity, 25% IACS. 


Alloy No, 215: Available in rod and wire; 
Cu 89, Pb 2 Ni 1, Zn 8. Ts, (soft 
.035mm) 37,000 psi, (hard) 62,000 psi; 
Rockwell hardness, (soft .035mm) F55, 
(hard) B70; coef of expansion, 18.4 x 10-*; 
electrical conductivity, 37% IACS. 


wire 
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wire 
(soft 


Alloy No. 234: Available in rod and wire; 
Cu 85, Pb 1%, Zn 13%. Ts, (soft .035mm) 
40,000 psi, (hard) 65,000 psi; Rockwell 
hardness, (soft .035) F63, (hard) B67; 
coef of expansion, 18.7 x 10-*; electrical 
conductivity, 37% IACS. 


Alloy No. 235: Available in strip; Cu 73, 
Pb 2%, Zn 24%. Ts, (soft .035mm) 
44,000 psi, (hard) 75,000 psi; Rockwell 
hardness (soft .035mm) F65 (hard) B82; 
coef of expansion, 19.6 x 10-*; electrical 
conductivity, 28% IACS. 

Alloy No. 252: Available in strip, rod and 
wire; Cu 65, Pb 1, Zn 34. Ts, (soft 
.035mm) 49,000 psi, (hard) 74,000 psi; 
Rockwell hardness, (soft .035mm) F68, 


(hard) B80; coef of expansion, 20.3 x 10-*; 
electrical conductivity, 25% IACS. 


Alloy No. 276: Available in rod and wire; 
Cu 61%, Pb 3, Zn 35%. Ts, (soft .035mm) 


49,000 psi, (hard) 58,000 psi; Rockwell 
hardness, (soft .035mm) F70, (hard) B78; 
coef of expansion, 20.5 x 10-*; electrical 
conductivity, 25% IACS. 

Alloy No. 284: Available in rod and wire; 
Cu 60, Pb 2, Zn 38. Ts, (soft .035mm) 
46,000 psi, (hard) 62,000 psi; Rockwell 
hardness (soft .035mm) F75, (hard) B78; 
coef of expansion, 20.6 x 10-®; electrical 


conductivity, 25% IACS. 


Alloy No. 363: Available in strip and tub- 


ing; Cu 71, Sn 1, Zn 28, P 0.03. Ts, (soft 
.035mm) 50,000 psi, (hard) 83,000 psi; 
Rockwell hardness, (soft .035mm) F70, 


(hard) B84; coef of expansion, 20.2 x 10-°; 
electrical conductivity, 25% IACS. 


Alloy No. 381: Available in rod, wire and 
tubing; Cu 60, Sn %, Zn 39%. Ts, (soft 
.035mm) 58,000 psi, (hard) 75,000 psi; 
Rockwell hardness, (soft .035mm) F800, 
(hard) B82; coef of expansion, 21.2 x 10-®; 
electrical conductivity, 26% IACS. 


Alloy No, 412: Available in strip, rod and 
wire; Cu 95, Sn 5, P 0.35 max. Ts (soft 
.035mm) 50,000 psi, (hard) 86,000 psi; 
Rockwell hardness (soft .035mm) F177, 
(hard) B87; coef of expansion, 17.8 x 10-°; 
electrical conductivity, 18% . IACS. : 


S. 


Alloy No. 416: Available in strip, 
wire; Cu 92, Sn 8, P 0.25 max, 
.035mm) 58,000 psi, (hard) 95,000 pgj: 
Rockwell hardness (soft .035mm)  Fg9: 
(hard) B93;coef of expansion, 18.2 x 10-: 
electrical conductivity, 13% IACS. ’ 


Alloy No. 510: Available in strip, rod ang 
wire; Cu 65, Ni 5, Zn 30, Ts, (gop 
-035mm) 45,000 psi, (hard) 93,000 pai: 
Rockwell hardness, (soft .035mm) Fé’ 
(hard) B86; coef of expansion, 16.8 x 10-4. 
electrical conductivity, 12% IACS 4 


Tod and 
Ts (soft 


Alloy No. 520: Available in strip, rod anq 
wire; Cu 65, Ni 10, Zn 25. Ts, (gop 
.035mm) 50,000 psi, (hard) 93,000; Rock. 


well hardness, (soft .035mm) F76, (hard) 
B89; coef of expansion, 16.4 x 10-6; elec. 
trical conductivity, 8% IACS. 


Alloy No. 525: Available in strip, rod and 
wire; Cu 65, Pb 1, Ni 12, Zn 22. Ts, (soft 
-035mm) 55,000 psi, (hard) 82,000 psi; 
Rockwell hardness, (soft .035mm) Fx 
(hard) B86; coef of expansion, 16.2 x 10-#: 
electrical conductivity, 6% IACS. : 


Alloy No, 530: Available in strip, rod and 
wire; Cu 65, Ni 15, Zn 20. Ts, (soft 
-035mm) 50,000 psi, (hard) 89,000 psi; 
Rockwell hardness, (soft .035mm) F70. 
(hard) B88; coef of expansion, 16.2 x 10-: 
electrical conductivity, 6% IACS. ; 


Alloy No. 535: Available in strip, rod and 
wire; Cu 65, Ni 18, Zn 17. Ts, (soft 
-035mm) 58,000 psi, (hard) 85,000 psi; 
Rockwell hardness, (soft .035mm) F85, 


(hard) B87; coef of expansion, 16.2 x 10-1: 
electrical conductivity, 6% IACS. 


Alloy No. 537: Available in strip, rod and 
wire; Cu 55, Ni 18, Zn 27. Ts, (soft 
-035mm) 60,000 psi; (hard) 100,000 psi; 
Rockwell hardness, (soft .035mm) F90, 
(hard) B91; coef of expansion, 16.7 x 10-9: 
electrical conductivity, 5%% IACS. 


Alloy No, 640: Available in strip and tubing; 
Cu 80, Ni 20. Ts, (soft .035mm) 49,000 
psi, (hard)) 72,000 psi; Rockwell hardness, 
(soft .035mm) F73, (hard) B81; coef of ex. 
pansion, 16.2 x 10-; electrical conductivity, 
6% IACS. 


Alloy No. 660: Available in strip and tubing 
Cu 70, Ni 30. Ts, (soft .035mm) 58,000 
psi, (hard) 80,000 psi; Rockwell hardness, 
(soft .035mm) F80, (hard) B84; coef of ex- 
pansion, 16.2 x 10-*; electrical conductivity, 
5% IACS. 


Cc. P. (Carbon)—Superior Carbon Products, 
Inc., 9115 George Avenue, Cleveland, Ohio 


Furnished in rods and plates; max cont serv 
temp, below 1200 F; tranverse strength 
2000-4000 psi; moisture absorption, low; 
furnished in black only; hardness, 10-100 
Scleroscope. For’ seal rings, bearings, 
molds, pump vanes, valve seats, electrodes, 
carbon brushes, etc. 


SEALMET (Special alloy steel)—Allegheny Lud- 


lum Steel Corp., Brackenridge, Pa. 


Typical analysis—Cr 27, balance Fe. Alloys 
having same coefficient of expansion as cer- 
tain grades of glass. For application where 


metal wires or strip must be attached 
directly to glass. 
SEALON (Liquid copolymer) -—— Maurice A 


Knight Co., Akron 9, O. 


Heavy viscosity liquid; for dipping, spray- 
ing, brushing then curing at 350 F in oven 
heat for 20 to 30 min per coat. Abrasion 
resistance, good; chemical resistance, very 
good; max cont serv temp, between 200 and 
250 F; available in green, black and white; 
moisture absorption, quite low; opaque. For 
agitators, fans, handles and for bonding to 
steel, copper, brass and aluminum. 


SELECTRON (Plastic resins)—Pittsburgh Plate 


Glass Co., Pittsburgh. 


A series of transparent, fast-curing thermo- 
setting resins which can be used for many 
industrial applications. Selectron (5000 
Series) resins are of the copolymer type. 
furnished and applied as 100% solids and 
cured at moderate temperatures without the 
elimination of water and other volatile by- 
products. They may be cured with or with- 
out pressures, pigments, dyes, fillers or re 
inforcing materials. Selectron monomers are 
available at almost any viscosity with dif- 
ferent adhesive qualities. Resins can be ap- 
plied in impregnating, laminating, casting 
or molding operations, or as adhesives. 


SELFLUBE (Bearing metal)—Keystone Carbon 


Co., Saint Marys, Pa. 


Self-lubricating porous bronze, brass and iron 
bearing metal; oil content is to 35% by 
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yolume. Iron, brass, bionze structural parts, 
Bearings and parts held to close dimensions; 
used in automobiles, airplanes, business ma- 
chines, household appliances, electric mo- 
tors, clocks, farm implements, textile ma- 


chinery, etc. 


NOLE HARD (Oil-hardening steel)—Alle- 

ae Ludlum Steel Corp., Brackenridge, 
Pa. 

c¢ 0.50, Si 0.80, Cr 1.30, W 2.25, V 0.25, 
For high creep strength bolts and studs for 
superheated steam; for various machine 
parts subject to repeated shock and wear. 
Withstands moderately elevated tempera- 
tures—intermittent up to about 900 F. 
Should be hardened in oil. 


SEYMOUR (Nickel silvers)--Seymour Mfg. Co., 


Seymour, Conn. 


Alloy No. 5: Cu 61, Zn 34, Ni 5; furnished in 
wire form; in spring temper, ts, 135,000 
psi; elong in 2 in., 2%; electrical conduc- 
tivity (IACS), 12%. 


Alloy No. 10A1: Cu 67, Zn 23, Ni 10; fur- 
nished in sheet, wire and rod; in spring 
temper, ts, 109,000 psi; elong in 2 in., 1.5%; 
Rockwell hardness, B 88; sp gr, 8.64; elec- 
trical resistivity (IACS), 11.1; electrical con- 
ductivity (IACS), 9%. 


Alloy No. 12X1: Cu 61, Zn 26, Ni 12, Pb 1; 
furnished in rod form only; hard drawn 
temper, ts, 90,000 psi; elong in 2 in., 5%; 
Rockwell hardness, B 87. 


Alloy No. 15A: Cu 64, Zn 21, Ni 15; in spring 
temper, ts, 93,000 psi; elong in 2 in., 5%; 
Rockwell hardness, B 90; sp gr, 8.70; 
electrical resistivity (IACS), 15.9; electrical 
conductivity (IACS), 6.3%; furnished in 
sheet, wire and rod. 


Alloy No. 15X1: furnished in rod form; cu 
60, Zn 24, Ni 15, Pb 1; in hard drawn tem- 
per, ts, 85,000 psi; elong in 2 in., 10%; 
Rockwell hardness, B 80; electrical resis- 
tivity (IACS), 16.7; electrical conductivity 
(IACS) 6%. 


Alloy No. 18A1: furnished in sheet, wire and 
rod; Cu 65, Zn 17, Ni 18; in half-hard 
temper, ts, 70,000 psi; elong in 2 in., 10%; 
sp gr, 8.75; Rockwell hardness, B 80. 


Alloy No. 18A4: furnished in sheet and wire 
form; Cu 55, Zn 27, Ni 18; in spring 
temper, ts, 110-145,000 psi; elong in 2 
in., 2.3%; sp gr, 8.68; electrical resistivity 
18.2; electrical conductivity (IACS), 5.5%. 


Alloy No. 18X1: Furnished in rod form; Cu 
62, Zn 19, Ni 18, Pb 1. In hard drawn tem- 
per, ts, 85,000 psi; elong in 2 in., 13%; 
hardness, Rockwell B 80; electrical resis- 
tivity (IACS), 17.6; electrical conductivity 
(IACS), 5.7%. 


Alloy No. 18A7: Furnished in sheet, rod and 
wire; Cu 72, Zn 10, Ni 18; in spring temper, 
ts, 80-115,000 psi; elong in 2 in., 2-7%; 
sp gr, 8.83; electrical resistivity (IACS), 
16.2; electrical conductivity (IACS), 6.2%. 


SEYMOUR (Phosphor bronzes)—Seymour Mfg. 
Co., Seymour, Conn. 


Alloy No. 444: Cu 88, Zn 4, Pb 4; in hard 
drawn temper (small sizes) ts, 60,000 psi; 
elong in 2 in., 20%; hardness, Rockwell B 
75; sp gr, 8.86; electrical resistivity (IACS), 
8.2; electrical conductivity (IACS), 12.2%. 


Alloy No, 494: Cu 94, Sn 5, Pb 1; in hard 
drawn temper, ts, 61,000 psi; hardness, 
Rockwell B 85; electrical resistivity (IACS), 
6; electrical conductivity (IACS), 16.8%. 


Alloy No. 910: Cu 90, Sn 10; in spring tem- 


per, ts, 115,000 psi; elong in 2 in., 5%; 
hardness, Rockwell B 100; sp er, 8.76; 
electrical resistivity (IACS), 9.4; electrical 


conductivity (IACS), 10.6%. 


Alloy No. 928: Cu 92, Sn 8; in spring tem- 
per, ts, 112,000 psi; elong in 2 in., 3%; 
hardness, Rockwell B 98; sp gr, 8.80; elec- 
trical resistivity (IACS), 7.8; electrical con- 
ductivity (IACS), 12.8%. 


Alloy No. 950: Cu 95, Sn 5; in spring temper, 
ts, 105,000 psi; elong in 2 in., 1.5%; hard- 
hess, Rockwell B 95; sp gr, 8.86; electrical 
Tesistivity (IACS), 6.1; electrical conduc- 
tivity (IACS), 16.5%. 


8-G (Cast carbon steels)—The Symington-Gould 
Corp., Rochester 3, N. Y. 


Grade B: As normalized, has following prop- 
erties: Ts, 70,000 psi; ys, 38,000 psi; elong 
‘mn 2 in., 24%; reduction of area, 36%. 


High-tensile: As normalized and drawn, prop- 
erties are: Ts, 90,000 psi; ys, 60,000 psi; 
elong in 2 in., 22%; reduction of area, 45%. 
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“SHAMVA’? MULLITE (Ceramic refractory)— 
The Mullite Refractories Co., Shelton, Conn. 


Furnished in grain, cement, bricks and special 
shapes, Abrasion resistance, high; is chem- 
ically neutral; softening temperature, 3250 
F; dielectric str, better than mica; avail- 
able in natural color only; sp gr, varies with 
type, 2.77-2.30; machinability, poor; hard- 
ness, Moh’s hardness scale, 6-7, coefficient 
of thermal expansion, 0.00000366-in. per 
in. per in. per degree C. Used for feeder 
parts in glass molding machines. 


SHARON (Steels)—Sharon Steel Corp., Sharon, 


Pa. 


All standard carbon, alloy and stainless steels 
in standard forms, Furnished in straight 
and coiled strip and sheets for machining, 
hot and cold working, stamping, drawing, 
brazing, and arc, gas and resistance weld- 
ing. For data on properties, characteristics, 
and applications of stainless sheets see 
‘Stainless Steels’’ listing at end of this 
section. 


SHELL DIE (Alloy steel)—A. Finkl & Sons Co., 
Chicago. 


Cr 4.50-5.00, high Si and Mo; 
or quenched in oil or in air blast. 
shell punches, mandrels and die inserts. 


normalized 
For 


SHELL-PLI (Laminated plastics) — Shellmar 
Products Corp., Mount Vernon, O. 


Thermosetting, polyester-base laminated plas- 
tics in sheet form; abrasion resistance, 
medium to high; chemical resistance, ex- 
cellent; max cont serv temp, 250-350 F de- 


pending upon grade; flex str, 10-40,000 
psi depending upon grade; dielectric str, 
150-400 volts per mil; ts, 8-50,000 psi; 


comp str, 16-90,000 psi; impact str, (Izod), 
1-45 ft-lb per inch of notch; produced 
in unlimited colors; moisture absorption, 
low; sp gr, 1.2-1.5; translucent and opaque; 
hardness (Barcol) up to 60. 


SHENANGO-PENN (High strength alloy cast- 
ings)—Shenango-Penn Mold Co., Dover, O. 


Centrifugal castings in all bronzes, Monel 
Metal and Meehanite metals—A complete 
range of red bronze alloys, as well as yellow 
metals including manganese bronzes and 
aluminum bronzes. Also special alloys such 
as aluminum and silicon bronzes, copper, etc. 
Grades of plain and alloy iron, as well 
as Ni-Resist are available. Furnished in 
cast tubular bars or cylinders in sizes from 
2-26 in. OD and to 26 ft in length; solid 
bars in diameters ranging from % to 8 in. 
—in standard 6-ft lengths. For immediate 
delivery stock of both solid and tubular bars 
under 6% in. OD is maintained. Can be 
adapted to any application where castings 
are used. Flanges and unusual shapes of 
various sizes also available. For bearings, 
bushings, drums, liners, roll covers, sleeves, 
washers, rings, etc. 


SHIELD-ARC (Welding electrode)—Lincoln Elec- 
- tric Co., Cleveland. 
Type 85; 
mended 
steels; 


high tensile welding rod; recom- 
for fabrications of high tensile 
bhn, 190-250; ts, 77-82,000 psi. 


Type 100; bhn, 235-300; ts, 103-112,000 psi. 


Type LH-70; for welding high carbon, high 
sulphur steels of poor welding quality; 
ts, 75-80,000 psi. 


SHOBER (Welding electrodes)—Shober Sales 


Inc., Stockton, Calif. 


Mild steel welding electrodes furnished in 
1/16 to %-in. diam rods. Strengths of 
welded joints: Ts, 65-75,000 psi; ys, 55- 
65,000 psi. 


SHOCKPROOF (Malleable iron)—The Lake City 
Malleable Co., Cleveland 14. 


Malleable iron within ASTM Specifications 
No. 32510 and 25018. Ts, 52-55,000 psi; 
ys, 34-36,500; elong in 2 in., 12.5 to 20%; 
impact str (Charpy), 16.5 (.074 depth 
notch); endurance limit, 30,000-31,800 psi; 
bhn, 110-145; sp er, 7.32; resists corrosion 
caused by atmosphere, moisture or water 
and smoke; max cont serv temp, 800 F. 
Resists shock and/or impact which may 
distort the casting but only under the 
most severe cases will it fail completely. 
For use in any machine, automotive trans- 
portation equipment, electrical fittings, and 
other applications which require castings in 
considerable quantities having a maximum 
dimension of 40 in.; practical met- 
al thickness 3/32-in. except in very small 
castings where sections may be lighter, 


SHOOK Alloy 
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664 (Copper-tin-zinc alloy) — 
Shook Bronze Corp., Lima, O. 


Cu 80-83, Sn 7-9, Pb 7-9, Zn 1-2, P 0.75 and 
Ni 1 max; furnished in finished rods or bars 
and as sand castings; for machining, Comp 
str, 35,000 psi; ys, 22,000 psi; elong in 
2 in. 20%. For bushings, bearings, gland 
nuts, gears, etc. 


SICROMO (Alloy steels)—-Timken Steel & Tube 


Div., The Timken Roller Bearing Co., Can- 
ton, Ohio. 


Type 1; C 0.15 max, Mn 0.5 max, P 0.03 max, 
8.03 max, Si 1-1.4, Cr 0.75-1.25, Mo 0.45- 
0.65; furnished in rough bars, or billets, fin- 
ished rods or bars, and tubing, for hot 
forging, welding, turning, boring, etc. Ma- 
terial is corrosion resistant to 1050 F; ts, 
60,000 psi min; fair weldability; bhn, an- 
nealed, 163 max, For use in oil refinery 
field. 


Type 2; similar to above with slightly higher 
chromium content. 


Type 2%; similar to Type 2 with slightly 
lower silicon content. 


Type 3; similar to Type 2%, with slightly 
higher silicon and chromium content. 


Type 5; similar to Type 3, with lower silicon 
content and higher chromium, 


Type 5S; similar to Type 5, differing only in 
higher silicon content. 


Type 7; similar to Type 5S, having lower sili- 
con and higher chromium content. 


Type 7M; similar to Type 7, but having an 
increased molybdenum content. 


Type 9; similar to Type 7, having higher chro- 
minum content. All above materials are for 
oil refinery use. 


Type 9M; similar to Type 9, but having an in- 
creased molybdenum content. 


SILASTIC (Rubbers)—Dow Corning Corp., Mid- 
land, Mich. 


Silicone rubbers furnished in stocks designed 
for coating, molding, extruding, laminating 
and friction calendering. Medium abrasion 
resistance; good resistance to oil, aqueous, 
neutral ammonical reagents and concentrated 
sodium hydroxide. Some stocks resistant to 
strong acids except concentrated sulfuric. 
Max cont, serv, temp, 300-350 F; brittle 
points, —70 to —180 F; flame-resistant; 
flexibility, high; dielectric strength, 500-1100 
volts per mil depending on grade; ts, 400- 
700 psi; low moisture absorption; available 
in red and white; sp gr, 1.3-2.3 depending 


on grade; opaque. Has high oxidation re- 
sistance. For gaskets, diaphragms, seals, 
packings, tubing, mountings, wire insula- 


tion, and weather resistant rubber parts. 


SILENTBLOC (Composite rubber-metal materi- 
al)—The General Tire & Rubber Co., Mech- 
anical Goods Div., Wabash, Ind. 


Natural and synthetic rubber combined with 
metal. Used for mountings, bearings, coup- 
lings, motor and machine mounts to control 
vibration and cushion shock loads; lubri- 
cation-less oscillating or torque joints; .and 
bushings to correct misalignment in bear- 
ings, hinges and shaft supports. 


SIL-FOS (Welding rod) — Handy & Harman, 


New York 7 


Brazing alloy containing Ag 15, Cu 80, P 5: 
flows at 1300 F; furnished in rods, wire, 
sheets and strips (coiled). Corrosion-resist- 
ant; high ductility; sp gr, 8.45. Used to 
join nonferrous metals only, particularly 
copper brass and bronze. 


SILMAN (Chisel steel) — Vanadium Alloys Steel 
Co., Anchor Drawn Steel Co., Colonial Steel 
Div., Latrobe, Pa. 


C 0.55, Si 2.10, Mn 0.85, Cr 0.25 V 0.28. 
Furnished in rough bars or billets, finished 
rods or bars, wire, sheet, plate, forgings 
and drill rod; for permanent mold castings, 
precision castings, machining, hot and cold 
working, stamping, drawing and brazing. 
In heat-treated state: Hardness rockwell C. 
62-63 max; magnetic; abrasion resistance, 
medium. For shanks, chisels dogs, shears, 
etc. 


SILMANAL (Magnet material)—General Elec- 
tric Co., Chemical Dept., Pittsfield, Mass. 


Has high intrinsic coercive force, suitable for 
use in instrument where service in strong 
electrical fields is required. Ductile - and 
malleable; can be punched, machined, roiled, 
or ground. Can be made in rod, strip or 
wire form, 
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SILMO (Alloy steel)—-The Timken Steel & Tube 
Div., The Timken Roller Bearing Co., Can- 
ton, Ohio. 


C 0.15 max, Mn 0.5 max, P 0.4 max, S 0.045 
max, Si 1.15-1.65, and Mo 0.45-0.65; fur- 
nished in rough bars or billets, finished rods 
or bars, and tubing, for hot forging, weld- 
ing, turning, boring, etc., into parts. Ts, 
55,000 psi, min; resists heat to 1000 F; fair 
weldability; bhn, annealed, 163 max. For 
use in refinery field. 


SILVERCOTE (Wire)—Little Falls Alloys, Inc., 
Paterson 1, N. J. 


Wire of various nonferrous alloys such as 
beryllium copper, phosphor bronze, brass, 
aluminum, silverplated copper. Used for 
springs, wire forms, electronic parts, etc. 


SILVER STAK (Spring steel)——-Bethlehem Steel 
Co., Bethlehem, Pa. 


High-carbon, high-manganese wire for coil 
springs. 


SILVERY MAYARI (Pig tron)—Bethlehem Steel 
Co., Bethlehem, Pa. 


High-silicon alloy pig iron made directly 
from nickel-chromium bearing ore, used in 
the production of quality castings. 


SINTEEL (Steel and copper-steel powder met- 
es Electro Metal Corp., Yonk- 
ers, N. Y. 


G; Copper-steel powder metal parts to de- 
sign specifications. Ts, 50-100,000 psi; ys, 
40-80,000 psi; elong in 2 in., 20-5 per 
cent; hardness, rockwell B 50-100; non- 
magnetic; weldability, poor; abrasion re- 
sistance, medium. For high-strength pre- 
cision powder metal parts. 


R; Low-carbon steel powder metal parts to 
design specifications. Can be surface hard- 
ened by gas carburizing or cyaniding. Ts, 
61,000 psi; ys, 50,000 psi; elong in 2 in., 5 
per cent; hardness, rockwell B 60; abrasion 
resistance, medium. For cams, gears, and 
high strength powder metal parts requiring 
surface hardness up to rockwell C 55. 


SIRVENE (Synthetic rubber)—Chicago Rawhide 
Mfg. Co., Chicago. 


A series of scientifically compounded elas- 
tomers (synthetic rubbers}, custom-devel- 
oped to engineers’ specifications and molded 
into mechanical pliable parts. Resistant to 
abrasion, oil, water, gases, air and temper- 
ature extremes. Used for sealing oils and 
greases, and for packings, gaskets and pro- 
tective covers under unusual or difficult op- 
erating conditions. 


SIRVIS (Mechanical leather)—Chicago Rawhide 
Mfg. Co., Chicago. 


Leather, especially selected, tanned and 
treated for mechanical applications. Made 
in varying degrees of hardness or flexibility 
with high tensile strength and resilience. 
Used for protective boots, washers, gaskets, 
coupling and valve disks, bumpers, pads 
and frictions. 


SKO-RESIN (Thermosetting plastics)—Skoning 
Corp., East Providence, R. I. 


Phenol formaldehyde base, furnished in sheets, 
preforms, and powder for compression mold- 
ing; abrasion resistance, low to high; for 
structural moldings, housings and other 
structural parts. 


SMAVROC (Alloy 
Co., St. Louis. 


For rolls for steel or nonferrous mill bar 
straighteners. 


steel forgings)—-The Medart 


S-M-S Alloys (Resistance welding electrodes)— 
S-M-S Corp., Detroit 11. 


Supplied in rods and bars; for welding auto- 
mobile frames and most other welded parts 
raf ae, outside of cast-iron engine 

ock. 


SOFTWELD (Welding electrode)—Lincoln Elec- 
tric Co., Cleveland. 


For arc welding cast iron where a soft ma- 
chinable weld is desired. Weld metal is 
high nickel alloy. 
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SOLDERALL (Solder)—L. S. Brach Mfg. Corp., 
Newark, N. J. 


Solder in paste form comprising solder dust 
combined with noncorrosive dust. Used for 
soldering brass, copper, bronze and steel. 
Excellent for use in extremely fine or 
small work such as in radio wiring. 


SORBO-MAT (Cast irons)-—Sorbo-Mat Process 
Engineers, St. Louis. 


A group of specially processed cast irons 
produced to meet wide variety of machine 
parts requirements. 


SPAULDING ARMITE (Hard vulcanized fiber) 
—Spaulding Fibre Co., Inc., Tonawanda, 
N. Y 


Fish paper in sheets and rolls for stamping 
or forming into parts; ductile; dielectric str, 
200-550 volts per mil; abrasion and cor- 
rosion-resistant; ts, 9000-15,000 psi. 


SPAULDING FIBRE (Hard vulcanized fiber) -— 
Spaulding Fibre Co., Inc., Tonawanda, N. 
¥. 


Furnished in sheets, rods and tubes for ma- 
chining, stamping or forming into parts; 
dielectric str, 150-400 volts per mil; ts, 
9000-15,000 psi; available in colors; re- 
sistant to shock. Used for mechanical and 
electrical applications where toughness, light 
weight and machining and forming prop- 
erties are essential. 


SPAULDITE (Phenolic plastics)—Spaulding Fi- 
bre Co. Inc., Tonawanda, N. Y. 


thermosetting; furnished in 
laminated sheets, rods and tubes for ma- 
chining or stamping into parts; dielectric 
str, 700 volts per mil; low moisture ab- 
sorption; high polish, corrosion and heat- 
resistant (220 F); resistant to shock. Used 
for electrical insulation and where resistance 
to moisture and chemicals, appearance and 
permanence are essential. 


Phenolic base, 


SPAULDO (iInsulation)—Spaulding Fibre Co., 
Inc., Tonawanda, N. Y. 


Fiber material furnished in sheets and rolls 
for forming or stamping into parts; tear- 
resistant; dielectric str, 300 volts per mil; 
heat resistant to 220 F; high polish; cor- 
rosion-resistant; ts, 5000-16,000 psi; re- 
sistant to shock. Used for applications where 
flexibility and toughness in both grain 
directions are essential. 


SPEED CASE (Free-machining steel)—Monarch 
Steel Co., Indianapolis, and affiliate, W. J. 
Holliday & Co., Hammond, Ind. Also The 
Fitzsimons Steel Co., Youngstown 8, O. 


A low-carbon, free-machining open hearth 
steel (X1515) furnished in hot-rolled plate 
and bars, cold finished bars. Typical analy- 
sis: C 0.20, Mn 1.25, S 0.25, P 0.04 max, 
Si 0.07 max. Ts, 62-72,000 psi. Impact re- 
sistance at low temperatures and ductility 
equal to or better than SAE 1020. Machines 
readily, 200-250 SFPM (average). Case 
hardens rapidly with deep, uniform penetra- 
tion. Has low hysteresis loss. Can be 
forged, cold-formed or rolled and welded. 
Widely used for gears, spindles, shafts, etc. 


SPEED-TREAT (Free-machining steel) — Mon- 
arch Steel Co., Indianapolis, and affiliated 
company, W. J. Holliday & Co., Hammond, 
Ind. Also The Fitzsimons Steel Co., Youngs- 
town 8, O. 


A medium-carbon, free-machining open-hearth 
steel (X1545) furnished in hot-rolled plate 
and bars, and cold-finished bars. Typical 
analysis: C 0.45, Mn 1.30; P 0.04, max, S 
0.25, Si 0.07 max. Ts, 90-100,000 psi. 
Machines 50 per cent faster than SAE 1045. 
Impact resistance at low temperatures and 
ductility equal to or better than SAE 1045. 
Can be satisfactorily heat-treated. Medium 
hardness and hardenability similar to that 
of SAE 1045. Can be forged and welded. 
Used for gears, cams, shaft pins, welded 
shovel dippers, etc. 


SPEER (Carbon and graphite)—Speer Carbon 
Co., St. Marys, Pa. 


Carbon, electrographite, metal-graphite ma- 
terials; in finished plates, bars, rods, for 
further machining. Not attacked except by 
oxidizing chemicals; starts to oxidize at 500 
C; sp gr, 2-2.20; ts, 1000-4000 psi; crush- 
ing, 2800-4500 psi. Used for contacts, bear- 
ings, molds, dies, seal rings, etc. 


S-POLYMER (Thermoplastic resin)—Enjay ¢ 
Inc., New York 19. 4 


Modified styrene type thermopiastic resin; fy. 
nished in form of granules for injectio, 
molding, compression molding,  transte 
molding, casting and extruding. Abrasion r. 
sistance, high; has excellent resistance to 
acids, alkalis, water. Soluble in hydro. 
carbons and organic solvents. Max cont gery 
temp, 130-140 F; dielectric strength (vyoits 
per mil. inst.), 500-700; ts, up to 3000 Dai: 
comp str, greater than 16,000 psi; genera), 
produced white, but other colors can he 
produced by compounding; moisture ap. 
sorption, low; sp gr, 0.93-0.96; is transly. 
cent; machinability, poor; hardness, Rock. 
well M, 10; very low moisture, vapor and 
gas permeability; internally plasticized; ex. 
cellent light stability; good compatibility 
with waxes and other resins; good meta] 
adhesion. Suitable for food and tobacco pack. 
aging, wax modifier, electrical insulation 
laminating agent for paper, fiber binder 
processing aid and reinforcer for. rubbers 
and resins. 


SPONGEX (Sponge rubber)—-The Sponge Rub. 
ber Products Co., Shelton, Conn. 
Furnished in sheets, strips, rods and tubes, 


extruded or for molding. Abrasion resist. 
ance, low; chemical resistance, excellent 
against many commercial chemicals and 
oils; max cont serv temp, 175 F; flexibility, 
high; ts, 25-150 psi; available in black, tan 
red and other colors; opaque; shatterproof, 
For vibration elimination, cushioning, seal- 
ing and gasketing. 


STACKPOLE (Powder metals, 
graphite, and 
pole Carbon Co., 


carbon, metal- 
magnetic materials)—Stack-. 
St. Marys, Pa. 


Silver-tungsten: for contacts for circuit break- 
ers, relays, contactors, etc.; Rockwell B, 85- 
90; sp gr, 11.4-15; weldability, good. 


Silver-molybdenum: Furnished in parts finished 
to size; Rockwell B, 80; sp gr, 10.3; weld- 
ability, good. For contacts for circuit break- 
ers, relays, contactors, etc. 


Iron powders: Molded to close tolerances. 
Used for gears, pole pieces for small motors, 
magnetic yokes, iron cores, also large parts 
and unusual shapes where much machining 
is ordinarily involved. 


Sintered Alnico magnets to sepcification. 


STAINWELD (Welding electrudes) 
Electric Co., Cleveland. 


Coated electrodes for welding stainless steels 
or building up surfaces to resist corrosion. 


Type A-5; for large number of so-called 18-8 
stainless steels. Welds are of high tensile 
strength and ductility and possess same fe- 
sistant qualities as the parent metal. Con- 
tains suitable amount of columbium to pre- 
vent intergranular corrosion of deposited 
metal. AWS E-347-15. 


Type A-7; for stainless steels of 18 per cent 
chromium, 8 per cent nickel type; fast flow- 
ing, smooth operating. Especially adapted 
for surfacing other steels with minimum ad- 
mixture of base metal, AWS E-347-16. 


Type B; for arc welding stainless stee] with 
chemical content of approximately 25 per 
cent chromium and 12 per cent nickel. 
Physical properties equal to metal welded. 


Type C; a modification of the well-known 
18-8 analysis, commonly known as 18-8 
SMO (approx 3% molybdenum). Suitable 
a welding stainless steels of Types 316- 


Type D; for stainless steels of 25 per cent 
chromium, 20 per cent nickel types; also for 
welding stainless steels to mild steel and 
for welding steels which are air-hardened 
and cannot be heat treated after welding. 
AWS E-310-15. 


— Lincoln 


STANDARD ALLOY H-R_ (Nickel-chromium 
steel)—Standard Alloy Co., Inc., Cleveland, 
Ohio. 


Low carbon, 18% chrome—8% nickel to high 
analysis such as 75% nickel—13% chrome; 
furnished in centrifugal tube castings and 
sand castings to specifications. Typical prop 
erties in untreated sate: Ts, 70,000 psi; YS 
30,000 psi; elong in 2 in., 4-25%; Bhn. 
170 (avg); sp er (avg), 8.3; are resistant 
to acids, salts and atmospheres; max cont 
serv ‘temp, 1800-2000 F; abrasion resist- 
ance, high. For conveyor drums and belts, 
rails, drive shafts, grids, trays, roller rails, 
rolls, boxes and pots, rolling mill parts 
gasoline and oil cracking unit parts, etc. 
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TRADENAMES 


ANDARD (Steel tubing)—Standard Tube Co., Stoody Self-Hardening 21: A fabricated steel SUMET (High leaded bronzes)—Sumet Corp., 











Co, ST. Detroit 28. hard-facing rod containing Cr, —s Si, =, Buffalo. 
and Fe with a Rockwell C hardness o ‘ 
7 tubing in SAE 1010-1035 carbon steels and 54-56. Deposits contain about 18% alloys. SM-8; Pb 24-27 per cent. ne @ moderate — 
ion 18-8 stainless steel types; for cold working, For high resistance to severe abrasion and = — service; suitable for machine 
ster drawing and resistance welding. In cold- impact encountered in heavy construction Ook bearings. 
te worked state: ts, 48,000 psi; ys, 35,000 psi; equipment, crushing equipment, manganese SM-10; Pb 22-25 per cent. For general ap- 
to elong in 2 in., 25%, hardness, Rockwell steel parts and the like. Bare rods give plications such as aeronautical engines, 
iro. B, ee ee ak ae Pn high deposition rate, a-c or d-c. clutch cones and disks, compressors, con- 
od he such as roller conveyors, automotive Stoody 1027: An alloy-coated hard-facing rod necting rods, crank pins, etc. 
ts , vacuum cleaner handles, washing ma- containing Cr, Mn, Fe and C. Rockwell C SM-12; Pb 20-23 per cent. For cone and 
it; chine rolls, etc. a | - Forgeable at ~ —_ Bonds gyratory crushers, crane and ore machinery, 
readily manganese steels. ‘ossesses mining machinery, etc. 
be good wear resistance and high impact . 
ab- STEATITE (Ceramic) — General Ceramics & strength. Excellent weldability permits all- SM-14; Pb 12-15 per cent. For thrust bear- 
4 Steatite Corp., Keasbey, N. J. position welding. Used for dredge pump ings, gears, etc. 
. casings, impellers, tractor idlers and such ‘ 
and Furnished in finished parts, rods, tubes and parts as cannot be positioned. SM-16; Pb 19-21 per cent. For heavy-duty 
ex- plates. Abrasion resistance, high; resists , service such as crane motor compressor, 
rd corrosion caused by alkalies and acids; heat dredging machinery, etc. 
otal resistant to 1800 F; dielectric str, 300 volts STOODY TUBE BORIUM (Hard facing rod)— SM-18: ‘i " 
ck. per mil; ts, 9500 psi; comp str, 81,000 psi; Stoody Company, Whittier, Calif. "lal te eee eee ee ae 
on, isture absorption, none; produced in . 4 on . 
mois , ’ etc. 
ler, white; impact resistance, 2.27 psi; sp gr, A fabricated steel rod containing irregularly 
ers 2.7; opaque. For light bearings, radio fre- shaped particles of cast tungsten carbide in 
quency insulating parts, etc. various screen sizes. Hardness is 9-10 on 
Moh’s scale. Deposits are heterogeneous, SUMMERILL (Seamless tubing) — Summerill 
-—, —— carbide —— being floated Tubing Co., Carnegie, Pa. 
v: shes) —The Sterlin n the steel matrix. Used on earth working 
ib. sags ene ag Bag my ) B equipment, drill bits and equipment sub- Seamless tubing in practically all regularly 
. f jected to severest types of abrasion. For used carbon grades from SAE 1010 to SAE 
A complete line of insulating varnishes for all oxy-acetylene and d-c electric application. 1095. Others are chrome molybdenum SAE 
~ types of electrical windings. a ates a. 52100, 4340, NE- 
y § > = ,» NMickel-silver, pure nickel- 
ent “lle la i ngg Be ee silver, corrosion-resistant steels—18-8, 16-13- 
ty STERLING (Stainless steels) — Firth-Sterling -~ i a ae. — o ee many 4 to 6 per cont 
an, Steel and Carbide Corp., McKeesport, Pa. : ; moly; also some of 12-14 
Medium and high carbon cold finished steels per cent chrome, beryllium copper, K-Monei 
of. Standard stainless steels furnished to AISI for high physical properties and increased and Invar. Available in any shape, and in 
al- specifications. For property and application ductility. sizes ranging from 0.012-in. to 5% in. OD. 
data, see ‘‘Stainless Steels’’ listing at end Used for mechanical specialties, aircraft, in- 
of this section. dustrial control instruments, fuel injection 
STRENES C (Gray iron)—The Advance Foundry tubing for diesel engines, etc. 
al- STERMET (Stainless and heat resistant steels) Co., Dayton 3, O. — somet and formed tubes for many spe- 
- —Sterling Alloys, Inc., Woburn, Mass. Alloyed high-strength gray iron furnished in ya 
Standard stainless and heat resistant steel — i ——s" — 4 — 
ik castings in AISI types. For type, property pet t str 70° ttlb Hi fai = 1d biline, 
- and application data see ‘Stainless Steels’’ ie nl apceeinen finns rcnsondl Sie eae ae SUPERGRAPH (Carbon, graphite, and metal- 
listing at end of this section. temp, 1500 F. Used for cast stamping, = Carbon Products, Inc., 
* forming and drawing dies, jigs, fixtures, die - Aieé , 
- a “ rings, cylinders, and all wearing surfaces as Furnished in round and rectangular shapes and 
ik- STONEWALL (A ec board)—Rub- in machine tools. finished parts. For bearings, valve seats, 
beroid Co., New York 18. brushes, seal rings, etc. 
es. Furnished in sheets; abrasion resistance, high; . :SSPROO Manganese steel) — La Salle 
rs, max cont serv temp 450-500 F; noninflam- ey Co. ey Ind. ) 
rts mable; flexibility, low; ts, 1900 psi; comp 5 SUPERIOR No. 3 (High alloy p—2 
ng str, 10,000 psi; modulus of rupture, 3500 A severely cold-worked furnace-treated car- All Ste — ~ steel) —Braeburn 
psi; moisture absorption, medium; available bon steel bar; C 0.40-0.48, Mn 1.35-1.65, P oy Steel Corp., Braeburn, Pa. 
in natural gray, opaque; shatterproof; sp gr, 0.045 max, S 0.24-0.33, Si 0.10-0.25; fur- Alloy steel having C 1.50, Cr 12.00, V 0.85. 
1.92, For electrical control bases, switch nished in finished bars for machining. Ys, Mo 0.80; furnished in rough bars or billets 
cells, etc. 100,000 psi min in sizes %-in. to 2 in. and finished rods or bars, for machining. 
= 90,000 - -— 4 sizes —, 7 = In heat-treated state: comp str, 550,000 psi; 
yIn rough 3% in. achines approximately hardness, Rockwell C, 56-62. For forming 
STONEWALL (Babbitt) -— United American 125 sfpm. Requires no heat treating but rolls, lathe and grinder centers, etc. 
Metals Corp., Brooklyn 22, N. Y. has replaced carbon and alloy carburizing 
els “a. steels. Available both cold drawn and ground 
mn. Furnished in bars and pigs. In cold-worked and polished. Used for worm gears, lead 
state: Ts, 10,800 psi; comp str, 16,380 psi; screws, spindles, shafts, etc. SUPERIOR (Chrome-plated steel strip)—Su- 
3-8 ys, 8720 psi; elong in 2 in., 0.07 per cent; perior Metal Co., Chicago 38. 
ile bhn, 24.3. For heavy-duty high-speed serv- ‘i eka . ialacill 
re- ice. ss cil orrosion-resistant strip chrome-nickel-plate 
n- ag A — Strong Steel and finished bright on one side, satin fin- 
re bg 5 ished on other side. Furnished in coiled 
ed STOODITE (Hard facing rod)—Stoody Com- C 0.3-0.35, Mn 0.9-1.1, Si 0.25-0.35, P and or straight strip for stamping. In cold- 
pany, Whittier, Calif. S under 0.05. Normalized at 1650 F and worked state: — heat to 750 F; resists 
drawn at 1250 F, properties are: Ts, 80,000 corrosion caused y moisture; magnetic; 
nt Cast, of Cr, Mn, Zr, Si, C and Fe. Rockwell psi; ys, 40,000 psi; elong in 2 in., 20%; max cont. serv. temp. 250 F. For any mild- 
os C hardness, 54-58. Used on parts subjected bhn, 160-180; machinability, good; weld- ly drawn part requiring chrome plating. 
ed to sliding friction such as plowshares and ability, good; abrasion resistance, medium. 
d- steel mill guides. Polishes under abrasion, Is generally used for large gears. 
resists galling and pitting. For oxyacetylene — 
th and d-c electric application. SUPERIOR (Magnesium base alloy) — Superior 
er STUPAKOFF (Ceramic)—Stupakoff Ceramic & ee Oe See SNES SET 
el. ‘i a Mfg. Co., Latrobe, Pa. y ’ 
S = ny, P i . i fic 
d. gy eae rod)—Stoody Company No. 621; Seattle ceramic furnished in finished Magnesium castings for specific requirements. 
wn j é form made by molding, casting, machining, 
-8 Stoody 1: A cast hard-facing rod -? _, A stamping, extruding. Abrasion vortstanes. 
| and W. Rockwell C hardness, 54. Has hig high; resists corrosion caused by acids an ‘ . 
<. resistance to abrasion and corrosion, even alkalies, except hydrofluoric acid; dielectric SUPERIOR —_— tubing)—Superior Tube Co., 
at red heat. Used for hard-facing under- str, 200 volts per mil inst; ts, 9000 psi; Norristown, Pa. 
reamer lugs, carbon scrapers, wire guides. comp str, 75,000; moisture absorption, low; Carbon steels: AISI MT C-1008,, 1010, 1015, 
nt wood saw teeth, etc. For oxyacetylene and available with colored glaze; sp er, 2.6; ; 
1020, 1025, 1035, 1075 and 1095. 
4 a-c and d-c electric application. opaque. For electrical insulating parts. _ 
n : ’ 
ed Btoody 6: A cast hard facing rod of Co, Cr No. 1100; ceramic furnished in rods ana Alloy steels: AISI MT 4130, 4155 and 5 
B. and W. Rockwell C hardness, 41-43. Has tubes. Abrasion resistance, high; chemical Stainless steels: Seamless and Weldrawn 
high abrasion, corrosion and impact resist- resistance, good; max cont serv temp 1800 AISI types 303, 304, 316, 317, 321, 347, 
ance; these qualities retain at red heat; F; noninflammable; flexibility, low, 7000 403, 420, 430, 446 and 502 (T-1). 
machinable with sintered carbide tools. Used psi; comp str, 70,000 psi; flexural str, ‘ se 
for high-pressure, high-temperature valves, 18,000 psi; available in white to cream Nickel alloys: Seamless and ,Weldrawn A- 
im hot trimming dies, exhaust valves and seats, colors; opaque; shatterproof; sp er, 2.56. Nickel, Monel, K-Monel, Inconel and 
d, etc. For oxyacetylene and a-c and d-c elec- For use in radio and high-frequency ap- 30% cupro-nickel. 
tric application. plications. Specialties: Invar (36% nickel-iron), 42% and 
gh 52% nickel-iron, 27% — stainless, hat 
e; , vaty —The Dow 12 stainless, 18% nickel silver, seamless 
4 agyperd a sot oe wand ee a Co ooo ‘ and Weldrawn beryllium copper. Electronic 
p- toody Company, —, Cam. = ‘ is cathode and anode parts; diesel high and 
8, A fabricated steel hard-facing rod containing Thermoplastic; furnished in granules for mold- low-pressure fuel-injection tubing, specia 
n. Cr, Mn. Bi lo. Cc and tre. Rockwell C ing; high clarity; a ——_ rT ae pressure and hydraulic tubing. 
nt har .- orged at red heat; rosion-resistant; dielectric strength, . " 
nt mae Rag can with onannten steel; volts ‘per mil at 1 mil, oe — a = — = a Ba A ry 4 —_ aaa 
. d at 125 mil; ts, ult, to psi; low . -in. . 
; AL gy AE, ype on Bn moisture absorption; low inflammability; Sizes to 1%-in. OD : > —. —— 
Is, equipment; crusher jaws, bucket lips, grader available in color; transparent. Used for mum in special ana a - — __  &. 
Ss, blades, etc. For oxyacetylene and a-c and insulators, decorative articles, structural tubing drawn to all applicable » AS : 
Cc. d-c electric application. parts, general injection molding, etc. Army and Navy specifications. 
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TRADENAMES 


“SUPERIOR (Seamless brass and copper tubing) 
—Penn Brass & Copper Co., Erie, Pa. 


From 5/32-in. OD x 0.010-in. wall, to and 
including 1-in. OD x. 0.072-in. wall; both 
in copper of pure electrolytic mixture and 
in brass of 3 alloys, namely; 70/30, 2-1 
leaded, and 85/15. © 


Furnished to the following ASTM specifica- 


tions: 
Copper: B 68-47, Bright annealed 
B 75-47T, General-purpose 
B 188-47T, Electric conductors 
Brass: B 135-47T, Alloy 85/15, 20/30, 
66/33 leaded. 
SUPERIOR (Stainless strip steel) — Superior 


Steel Corp., Carnegie, Pa. 


Hot and cold-rolled strip stainless steels in 
all standard grades and analyses. For data 
on type, properties, characteristics, and ap- 
plications see ‘‘Stainless Steels’’ listing at 
end of this section. 


SUPERMAL (Malleable iron castings)—The Jef- 
frey Mfg. Co., Columbus 16, O. 


C 1.60-1.80, Mn 0.20-0.40, Si 0.90-1.10, heat 
treated; ts, 60-70,000 psi; ys, 50-60,000 psi; 
elong in 2 in., 8 to 6%; bhn, 179-201. For 
chain links, buckets, conveyor equipment, 
etc. 


SUPER Y (Alloy malleable castings) -- Chicago 
Malleable Castings Co., 1225 West 120th 
St., Chicago 43, Ill. 


Regular white iron with 1% Cu, and 0.30% 
Mo added. In normal annealed state, as, 
60,000 psi; ys, 40,000 psi; elong in 2 in., 
16%; Bhn, 143. 


URCO AMERICAN (Thermosetting plastics)— 
Suprenant Electrical Insulation Co., Ben, 


Furnished in sheets, rods or tubes; for mold- 
ing, stamping and extruding. Abrasion re- 
sistance as required; resists corrosion caused 
by acids and other corrosion elements; heat 
resistant to the degree required; flexibilty 
as required; dielectric str, 1500 volts per 
mil avg; ts, 200-4500 psi; moisture ab- 
sorption, low; available in 26 colors; shat- 
ter-proof; sp gr, .90-1.45; opaque; machin- 
ability, good. For control cables, etc. in 
machine tools. 


SUVENEER (Clad steel)—Superior Steel Corp., 
Carnegie, Pa. 


Steel clad on one or both sides with stainless, 
nickel, Monel, copper, and some copper-base 
alloys, etc; furnished in strips; for stamping, 
welding, deep drawing, rolling, spinning, 
soldering, etc. 


SWEET HOME BRAND (Resin-bonded plywood) 
—Oregon Plywood Corp., Sweet Home, Ore- 
gon. 


Phenolic resin-bonded, thermosetting fir ply- 
wood; moisture and water resistant. Used 
for aircraft cabinets, instrument panels, 
bases, bodies, boxes, etc. 


SYNFLEX (Rubber-like synthetics) — Industrial 
Synthetics Corp., Garwood, N. J. 


Polyvinyl chloride and polyvinyl copolymers; 
thermoplastics; in rods, tubes, shapes and 
tapes. Abrasion resistance, high; resists cor- 
rosion caused by weak and strong inorganic 
acids, sulphuric acids and alkalies; heat re- 
sistant to 230 F; flexibility, high; dielectric 
strength to 3600 volts per mil, ts, to 
3600 psi; moisture absorption, low; shatter- 
proof; sp gr, 1.18-1.48; transparent, trans- 
lucent and opaque. Four outstanding com- 
pounds as well as special compounds for 
specific applications are available, such as 
window channel, mechanical rubber goods, 
electrical insulation, communications, etc. 


SYNTHANE (Phenolic laminated plastics)—Syn- 
thane Corp., Oaks, Pa. 


Thermosetting, corrosion resisting; furnished 
in sheets, rods and tubes, fabricated parts, 
and in parts made by molding the impreg- 
nated base materials. Available in follow- 
ing grades: 


X; Kraft paper base, hard resin, laminated 
; material; for mechanical applications where 
electrical requirements’ are of secondary 

importance; ts, 12,500 psi. 


XP; Kraft paper base; plasticized resin, lam- 
inated material, primarily intended for 
punching; more flexible and not quite as 
strong as Grade X; moisture resistance and 


electrical properties intermediate between 
xx. 


Grades X and 


XX; cotton rag paper base laminated ma- 
terial; hard, greater percentage of resin 
than Grade X. Suitable for usual electrical 
applications; good machinability. 


XXP; cotton rag paper base laminated mate- 
rial; similar to Grade XX in electrical and 
moisture-resisting properties, but more suit- 
able for hot punching. Intermediate between 
Grades XP and XX in punching and cold 
flow characteristics. 


XXX; cotton rag paper base laminated mate- 
rial; suitable for radio frequency work, for 
high humidity applications, minimum cold 
flow characteristics. 


XXXP; cotton rag paper base laminated ma- 
terial; similar to Grade XXX but with lower 
dielectric losses and more suitable for hot 
punching; greater cold flow than Grade 
XXX, and intermediate between Grade XXP 
and XXX in punching characteristics. 


C; heavy weave fabric; base laminated mate- 
rial made throughout from cotton fabric 
weighing over 4 oz per sq yd, and having 
a count of not more than 72 threads per in. 
in the filler direction, nor more than 140 
threads per in. total in both warp and 
filler direction. Strong, tough material suit- 
able for gears and other applications requir- 
ing high impact strength. Available in sub- 
grades, depending upon sizes of gears and 
types of mechanical service. Should not 
be used for electrical applications. 


CE; heavy weave fabric base laminated ma- 
terial, same as Grade C. For electrical ap- 
plications requiring greater toughness than 
Grade XX, or mechanical applications re- 
quiring greater resistance to moisture than 
Grade C. 


L; fine weave fabric base laminated material, 
of cotton; suitable for small gears and other 
fine machining applications, particularly in 
thickness under %-in. Not quite as tough 
as Grade C; should not be used for elec- 
trical applications except for low voltage. 


LE; fine weave fabric base laminated mate- 
rial, same as Grade L; for electrical appli- 
cations requiring greater toughness than 
Grade XX; better machining properties and 


finer appearance than Grade CE. Also 
available in thinner sizes. Exceptionally 
good in moisture _ resistance. 


SYNTHOLVAR (Thermoplastic plastics)—Varflex 
Corp., Rome, N. Y. 


Vinyl chloride acetate type furnished in form 
of tubes; abrasion resistance, high; dielec- 
tric strength (volts per mil inst.), 700-1000; 
ts, 2500-3000 psi; moisture absorption, low; 
available transparent and opaque; hardness, 
Shore Durometer, 80-85. Used as insula- 
tion by manufacturers of many types of 
electrical equipment. 


SYROCOWOOD (Molded wood)—Syracuse Or- 
namental Co. Inc., Syracuse, N. Y. 


Thermosetting and thermoplastic; furnished as 
molded parts. Abrasion resistance, low; 
flexibility, low; opaque. For nameplates or 
—" parts, also for radio type control 

nobs. 


T 


TALIDE (Tungsten carbide) — Metal Carbides 
Corp., Youngstown, O. 


Furnished in rough bars or billets, finished 
rods or bars, tubing, permanent mold cast- 
ings, and powder metals. Is self-hardening 
during processing; heat treated, ts, 300,000 
psi; comp str, 750,000 psi; impact strength 
(Charpy), 1.10; hardness, Rockwell C, 90- 
92; sp gr, 14.60; is nonmagnetic; weldabil- 
ity, good; resists most acids and chemicals; 
max cont serv temp, 2000 F; abrasion re- 
sistance, high. Maintains cutting edge while 
red hot. Used for cutting tools, drawing 
dies, drill jig bushings, lathe and grinder 
centers, centerless grinder blades, sand blast 
nozzles, guides, wear-resistant plates, etc. 


TAMCO (Rimming steel)—Titanium Alloy Mfg. 
Co., Niagara Falls, N. Y. 


Alloys including original high and medium- 
carbon ferro carbon-titanium, foundry ferro 
titanium, and several varieties of low-carbon 
ferro-titanium for rolled, cast and forged 
steels, stainless and alloy steels, and gray 
cast iron. 





TANTUNG (Nonferrous casting alloy)—Vagcy. 
loy-Ramet Corp., Waukegan, Ill. 


Co 45-50, Cr 37-32, W 14-19, C 2-4, Ta 2.7 
Mn 1-3, and Fe 2-5. Fabricated by sand 
castings, permanent-mold castings, and pre. 
cision castings. No heat treatment required. 
Ts, 65,000 psi; hardness, 53-63 Rockwell ¢: 
transverse rupture str, 320,000 psi; nonmag- 
netic; machinability, poor; weldability, poor; 
max ‘cont serv temp, to 1600 F; resists cor- 
rosion caused by fruit and vegetable acids, 
nitric acid, phosphoric acid, sodium car. 
bonate, hot dilute KOH; abrasion resistance, 
very high. Used for bearings, bushings, 
compression springs, burner plates, homogen- 
izing valves, wire guides, turbine blades, 
pump gears, extrusion nozzles, gripper 
blocks, wire twister gears, valve seats, 
tuees guides, cutters, shredding knives, etc, 


TAYLOR FIBRE (Phenolic laminated plastics)— 
Taylor Fibre Co., Norristown, Pa. 


Thermosetting; furnished in laminated sheets, 
rods and strips for machining into parts, 
Abrasion resistance, medium and _ high; 
chemically resistant to most common soly- 
ents; max cont serv temp, 200 F; nonin- 
flammable; flexibility, high; dielectric str, 
300 volts per mil; ts, 7500 psi; comp str, 
25,000 psi; flex str, 13,000 psi; available 
in red, gray, black and white; shatterproof; 
sp gr, 1.25; opaque; bhn, 25. Used for 
electrical insulation and wherever high arc 
resistance is required. 


Grade C-5; Canvas-base, melamine formalde- 
hyde; furnished in sheet and plate. Has 
good resistance to weak acids and most or- 
ganic solvents; max cont serv temp, 275 F; 
flexibility, low; ts, 8000 psi; comp str, 38,- 
000 psi; flex str, 16,000 psi; moisture ab- 
sorption, low; produced in natural and 
white colors; is shatterproof; sp gr, 1.4; i 
opaque; hardness, Rockwell M109. This is 
a plating barrel stock having high arc re- 
sistance and high acid chemical resistance. 


TAYLOR PHENOL FIBRE (Laminated phenolic 
plastics)—-Taylor Fibre Co., Norristown, Pa. 


Grade C: Furnished in sheet, strip, rods or 
tubes; abrasion resistance, high; resists 
caustic solutions to 2% concentration, acid 
solutions to 10% concentration and common 
solvents; max cont serv temp, 200 F; is 
slow burning; flexibility, low; dielectric 
strength (volts per mil inst.), 200; ts, 7500 
psi; comp str 38,000 psi; elong, 2%; mois- 
ture absorption, low; produced in natural 
and black; has high impact strength; sp gr, 
1.36; is opaque; machinability, good; hard- 
ness, Rockwell M-108. For gears, cams, 
structural parts, etc. 


Grade XX: Sheets, tubes and rods; abrasion 
resistance, high; resists caustics up to 1% 
concentration; acids up to 5-10% concentra- 
tion and common solvents; max cont serv 
temp, 225 F; is slow burning; flexibility, 
low; dielectric strength, », in. thick, (volts 
per mil inst.), 500; ts, 9000 psi; comp str, 
34,000 psi; transverse str, 16,000 psi; elong, 
1%; moisture absorption, low; produced in 
natural and black; has medium shock resist- 
ance; sp gr, 1.36; is opaque; machinability, 
good; hardness, Rockwell M, 110. For ter- 
minal blocks, panels, washers, coil forms, 
etc. 


Grade XP: Furnished in sheets and rods; 
abrasion resistance, medium; is not recom- 
mended for chemical application; max cont 
serv temp, 225 F; flex str (ASTM D 650- 
42-T) 15,000 psi; dielectric str, », in. thick 
(volts per mil inst.), 500; ts, 8000 psi; comp 
str, 22,000 psi; produced in natural and 
black; moisture absorption, low; sp gr, 
1.36; is opaque; machinability, good; bhn, 
30. For washers, punchings, etc. 


Grade G-5: Furnished in laminated sheets, 
rods and tubes; abrasion resistance, me- 
dium; resists caustic concentration 1%, acid 
concentration 10-20%, and common solvents; 
max cont serv temp, 350 F; flex str (ASTM 
D 650-42T), 40,000 psi; dielectric str, , in. 
thick (volts per mil inst.), 300; ts, 35,000 
psi; comp str, 80,000 psi; produced in nat- 
ural gray color; moisture absorption, low; 
sp gr, 1.95; is opaque; machinability, fair; 
bhn, 40. Has high temperature and arc re- 
sistance, For panel boards, structural parts, 
etc. 


Grade XXXP: Furnished ‘in sheets, strips and 
plates; abrasion resistance, medium; resists 
caustic concentration 1%, acid concentration 
5-10%; and common solvents; max cont 
serv temp, 225 F; is slow burning; flexibil- 
ity, low; dielectric strength j,-in. thick 
(volts per mil inst.), 500; ts, 7000 psi; comp 
str, 25,000 psi; elong, 1%; moisture absorp- 
tion, low; produced in natural and black; 
is not shatterproof; sp gr, 1.30; is opaque; 
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machinability, good; hardness, Rockwell M, 
95-100. For switch bases, stators, con- 
denser bases, etc. 


Grade LE: Furnished in laminated sheets, rods 


and tubes; has fine weave fabric base; abra- 
sion resistance, high; resists caustic concen- 
tration to 2%, acid concentration to 10%, 
and common solvents. Max cont serv temp, 
200 F; flex str (ASTM D 650-42T), 15,000 
psi; dielectric strength, y, in. thick (volts 
per mil inst.), 400; ts, 8500 psi; comp 
str, 37,000 psi; produced in natural and 
black; moisture absorption, low; sp gr, 1.36; 
is opaque; machinability, good; bhn, 36. 
For gears, cams, structural parts, etc. 


Grade XXX: Furnished in laminated sheets 


and rods; has good resistance to most or- 
ganic solvents; max cont serv temp, 280 F; 
flex str, 15,000 psi (ASTM D 650); dielec- 
tric str, 240-900 volts per mil inst., depend- 
ing on thickness; ts, 7000 psi; comp str, 
32,000 psi; produced in natural color and 
black; moisture absorption, low; sp gr, 1.34; 
is opaque; machinability, good; hardness, 
Rockwell M 100. Used for switch bases, 
panels, high humidity applications, etc. 


Grade XXP: Furnished in laminated sheets. 


Has good resistance to most organic solv- 
ents; max cont serv temp, 225 F; flex str, 
16,000 psi (ASTM D 650); dielectric str, 
250-950 volts per mil inst. Depending on 
thickness; ts, 8000 psi; comp str, 25,000 
psi; impact str (Izod), 0.40 ft-lb edgewise; 
produced in natural, black and chocolate 
colors; moisture absorption, low; sp gr, 
1.35; is opaque; machinability, good; hard- 
ness, Rockwell M95. For washers, condens- 
ers and switch rotor and stator insulation, 
etc. 


Grade L: Linen base; furnished in sheet, rod, 


tube and plate. Abrasion resistance, high; 
has good resistance to most organic solv- 
ents; max cont serv temp, 280 F; dielectric 
str, 5-250 volts per mil, inst., depending on 
thickness; ts, 9000 psi; comp str, 35,000 psi; 
flex str, 20,000; sp gr, 1.35; is opaque; ma- 
chinability, good; hardness, Rockwell M97. 
For fine-pitch small gears, cams, knobs, 
etc. 


Grade A: Asbestos paper-base phenolic lamin- 


ate; furnished in sheets, rods, tubes and 
plate. Has good resistance to weak acids 
and to most organic solvents; max cont 
serv temp, 290 F; flexibility, low; dielectric 
str, 50-225 volts per mil, inst., depending on 
thickness; ts, 8000 psi; comp str, 36,000 
psi; flex str, 16,000 psi; moisture absorp- 
tion, low; produced only in natural color; 
sp gr, 1.38; is opaque; machinability, fair; 
hardness, Rockwell M108. For armature 
slot insulation and various electrical appli- 
ance insulation. 


Grade X: Furnished in laminated sheet, rods 


and tubes. Max cont serv temp, 270 F; 
flex str, 23,000 psi; dielectric str, 250-950 
volts per mil, inst., depending on thickness; 
ts, 14,000 psi; comp str, 35,000 psi; impact 
str (Izod), 1.3 ft-lb flat, 0.50 ft-lb edge- 
wise; produced in natural, black and choc- 
olate colors; moisture absorption, high; sp 
gr, 1.34; is opaque; machinability, good; 
hardness, Rockwell M103. Has excellent 
electrical properties. For insulating wash- 
ers, bushings, coil forms, terminal boards, 
structural parts, etc. 


Grade AA: Asbestos fabric, phenolic resin 


base; furnished in sheet, rods, tubes and 
plate. Has good resistance to weak acids 
and most organic solvents; max cont serv 
temp, 290 F; flexibility, low; dielectric str, 
50 volts per mil, inst.; ts, 10,000 psi; comp 
str, 38,000 psi; flex str, 20,000 psi; moisture 
absorption, low; produced in natural color 
only; is shatterproof; sp gr, 1.38; is opaque; 
machinability, fair; hardness, Rockwell 
M110. Has good dimensional stability. 
Used for armature wedges and rotor vanes. 


Grade CE: Furnished in laminated sheets, 


rods and tubes. Abrasion resistance, low; 
has good resistance to most organic solv- 
ents; max cont serv temp, 275 F; flex str, 
17,000 psi (ASTM D 650); dielectric str, 
100-500 volts per mil, inst., depending on 
thickness; ts, 8000 psi; comp str, 36,000 
psi; impact str (Izod), 2.3 ft-lb flat, 1.3 
ft-lb edgewise; produced in the colors nat- 
ural and black; moisture absorption, low; 
sp gr, 1.35; is opaque; machinability, good; 
hardness, Rockwell M105. For small gears, 
pinions, switchboard panels, circuit breaker 
and switch arms, etc. 


TEFLON (Thermoplastic plastics) — E. I. du 


Pont de Nemours & Co. Inc., Plastics Dept., 
Arlington, N. J. 


A tetrafluoroethylene polymer, furnished in 


sheets, rods, tubes, powder and _ tape. 
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Formed into machine parts by a _ special 
molding technique, by extruding and by 
machining. Abrasion resistance, medium; 
chemically resistant to anything except 
molten alkali metals; max cont serv temp, 
550 F; dielectric str, 480 volts per mil inst; 
ts, 1800 psi; impact str (Izod), 2.5-4.5 ft- 
lb; produced in natural (gray-white) and 
limited special colors; moisture absorption, 
low; sp gf, 2.1-2.3; produced translucent 
and opaque; machinability, good; hardness, 
Durometer (ASTM D676-44T), D55; coef of 
thermal expansion, 9.9 x 10 in/in/deg. C. 
Offers outstanding combination of chemical 
resistance, electrical properties and high 
service temperature. Also has unusually 
nonadherent surface. Used for chemical gas- 
kets, mechanical seals, high-temperature, 
high-frequency insulation, nonadherent sur- 
faces for food machinery, chemical equip- 
ment, etc. 


TEGIT (Cold-molded plastics) — Garfield Mfg. 
Co., Garfield, N. J. 


Tan colored, cold-molded plastics; corrosion re- 
sistant; high dielectric strength; moisture 
absorption, less than 1%; heat resistance, 
300 F; impact-resistant; resists hot oil, 
boiling water and ordinary chemicals; will 
not shrink, crack, warp or deteriorate with 
age. Used for heavy-duty wiring devices 
and small insulated parts. 


TEGO (Plastics resins) — Resinous Products & 
Chemical Co., Philadelphia 5. 


Synthetic resin adhesive, phenolic resin film, 
dry sheet. Has low moisture absorption, 
high density. Used in manufacture of wa- 
ter-proof plywood for aircraft and marine 
use. 


TELNIC BRONZE—Chase Brass & Copper Co., 
Waterbury 91, Conn. 


Cu 98.3, Ni 1.0, P 0.2, Te 0.5. A hard high- 
strength forgeable, age-hardenable, machin- 
able bronze for general engineering struc- 
tural uses. 


TEMDCO (Hard surfacing electrode)—-The Mac- 
Donald Co. Inc., Reno, Nev. 


Seven types of hard surfacing electrodes, 
hardnesses ranging from 20 C to 63 C 
Rockwell. 


TEMPALOY (Copper-aluminum-nickel alloy) — 
American Brass Co., Waterbury, Conn. 


Alloys which respond to heat treatment; abra- 


sion resistant. Uses include motorboat 
shafting, piston rods, bearing applications, 
etc. 


TENITE (Thermoplastic plastics) —- Tennessee 
Eastman Corp., Kingsport, Tenn, 


Tenite .I: Cellulose-acetate base, thermoplas- 
tic; furnished in granular and pellet form; 
available in clear transparent and colors, 
plain, variegated, translucent and opaque; 
high impact strength; high polish. Used for 
injection molding decorative and industrial 
products, also extruded in form of strips, 
rods and tubes. 


Tenite II: Cellulose acetate butyrate base, 
thermoplastic; furnished in granular and 
pellet form; has greater dimensional stabil- 
ity than cellulose acetate plastic because of 
lower moisture absorption; contains less 
plasticizer than cellulose acetate plastic and 
the plasticizer used has greater retentivity; 
available in clear transparent and colors; 
plain, variegated, translucent and opaque; 
high impact strength; high polish. Used for 
injection molding of decorative and indus- 
trial products, also extruded in form of 
strips, rods and tubes. 


TENSILASTIC (Rubber and rubber synthetics)— 
American Wringer Co. Inc., Woonsocket, 
mz &. 


Hard and soft rubber and rubber synthetics 
for rolls and linings and covering of tank 
parts, etc. Available in any size from %-in. 
long and %-in. in diam to 300 in. long and 
44 in. in diam; any density from dead hard 
to very soft; compounded to meet mechan- 
ical and chemical requirements; heat resist- 
ant to 180 F; flexibility, high; moisture ab- 
sorption, low. 


TERNALLOY (Aluminum alloys)—Apex Smelt- 
ing Co., Cleveland 5, and Chicago 12. 


No, 6; nominal composition; Mg 1.8, Zn 8.6, 
Mn 0.4, Cr 0.3; furnished in ingots for sand, 
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permanent-mold, precision castings. Typical 
properties, as-cast, ts, 35-38,000 psi; ys, 20- 
23,000 psi; elong, 4-12%; Bhn, 70-75; sp 
gr, 2.76; nonmagnetic; weldability, good. 
For use where high strength, ductility, di- 
mensional stability, and good machinability 
are required, Used primarily in the as-cast 
condition. 


No. 7; nominal composition; Mg 2.1, Zn 4.2, 


Mn 0.4, Cr 0.3; furnished in ingots for sand, 
permanent-mold, and precision castings. Typ- 
ical properties, as-cast; ts, 36-41,000 psi; ys, 
23-26,000 psi; elong, 3-10%; Bhn, 75-90; 
sp gr, 2.76; nonmagnetic; weldability, good. 
For use where high strength, ductility, di- 
mensional stability, and good machinability 
are required, 


No. 8; nominal composition; Mg 2.4, Zn 4.6, 


Mn 0.4, Cr 0.3; furnished in ingots for sand, 
permanent-mold, and precision castings. 
Typical mechanical properties, heat treated 
for permanent-mold castings, ts, 58,000 psi; 
ys, 52,000 psi; elong, 3.0%; Bhn, 110; sp gr, 
2.78; nonmagnetic, weldability, good. For 
use where high strength, ductility, dimen- 
sional stability, and good machinability are 
required. 


TERRATEX (Insulating paper)—General Elec- 


tric Co., Pittsfield, Mass. 


Asbestos paper made with clay binder for 


high voltage insulation. Available in ex- 
tremely thin sheets; treated with resin var- 
nish for uses where high strength is needed. 
Retains tensile strength at 175 C. Nonin- 
flammable. Dielectric strength of 3-mil 
sheet at room temperature, 600 volts per 
mil. Used for coil wire insulation in trans- 
formers, motors, etc. 


TESCO (Electric steel castings) — Tonawanda 


Electric Steel Casting Corp., North Tona- 
wanda, N. Y. 


Grade B cast steel, low carbon; furnished in 


sand castings to specification; ts, 70,000 psi 
(min); ys, 36,000 psi (min); elong in 2 in., 
24%. 


TETON (Carbon-chrome tool steel) — Allegheny 


Ludlum Steel Corp., Brackenridge, Pa. 


A 1.00-carbon 1.25-chrome tool steei that is 


rather deep hardening and develops high 
compressive strength. Used for hardened 
machine parts subject to wear without se- 
vere shock. Usually hardened in oil. 


TEXFOAM (Foam rubber)—The Sponge Rubber 


Products Co., Shelton, Conn. 


furnished in sheet, strip and forms molded to 


specification. Abrasion resistance, low; has 
poor resistance to oils; max cont serv temp, 
150 F; is inflammable; flexibility, high; 
moisture absorption, high; produced in the 
color gray; sp gr, 0.08-0.16; is opaque; ma- 
chinability, poor. Used for seat cushions, 
back rests, mattresses, upholstery and vi- 
bration cushioning. 


TEXRUB (Rubber-like vinyl base material)—M. 


B. Price Associates, New York. 


Rubber-like vinyl-base, thermosetting and ther- 


moplastic materials, furnished in laminated 
sheets, rods or tubes; for molding, casting, 
machining, stamping and extruding into 
parts; abrasion resistance, high; resist cor- 
rosion caused by water, gas, oils, alkalies, 
uric acid and 30% sulphuric acid and ozone; 
soften at 240 F; melt at 330; flexibility, 
good; ts, 2500 psi. Available in black, 
white, gray, red, brown and green; trans- 
lucent and opaque; shatterproof; sp gr, 1.26. 
Used for chemical tubing and piping, etc. 


THERMALLOY (Alloy cast steels)—Electro-Al- 


loys Div., American Brake Shoe Co., 


Elyria, O. 


Grade 85: heat-resistant alloy furnished as 


sand castings to specification; Ni 64-70, Cr 
17-20, Si 1-2, Mn 0.75-1.25, C 0.45-0.65. 
Nonmagnetic; weldability, fair to good; re- 
sists corrosion by hot gases, except those 
high in sulphur; max cont serv temp, 2000 
F. For heat treating boxes and trays, re- 
torts, enameling furnace supports, furnace 
conveyor parts, burner parts, etc. 


Grade 72: heat-resistant alloy furnished as 


sand castings to specification; C 0.45-0.65, 
Mn 0.75-1.25, Si 1-2, Cr 12-15, Ni 58-64. 
In untreated condition: Ts is 62-80,000 psi; 
ys, 30-40,000 psi; elong in 2 in., 15-3%; 
bhn, 170-210; nonmagnetic; weldability, fair 
to good; resists corrosion by hot gases, ex- 
cept those high in sulphur; max cont serv 
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temp, 2000 F. For general furnace parts, 
heat treating boxes and trays, retorts, enam- 
eling furnace supports, furnace conveyor 
parts, burner parts, etc. 


Grade 50: heat-resistant alloy furnished as 
sand castings to specification; C 0.45-0.65, 
Mn 0.75-1.25, Si 1-2, Cr 15-18; Ni 34-37. 
Ts, 55-75,000 psi; ys, 32-55,000 psi; elong 
in 2 in., 20-4%; bhn, 150-195; nonmagnetic; 
weldability, fair to good; resists corrosion 
by hot gases except those high in sulphur; 
max cont serv temp, 2000 F. Used for fur- 
nace retorts, heat treating and carburizing 
boxes, burner parts, conveyor chain, furnace 
supports, etc. 

Grade 40: heat-resistant alloy furnished as 
sand castings to specification; C 0.3-0.4, Mn 
0.75-1.25, Si 1-1.75, Cr 26-28, Ni 10-13. 
Ts (untreated), 65-95,000 psi; ys, 36-55,000 
psi; elong in 2 in., 30-4%; bhn, 170-260; 
nonmagnetic or weakly magnetic; weldabil- 
ity, good; resists corrosion by hot gases; 
max cont serv temp, 2000 F. For shafts, 
disks, beams, chain rollers and other heat- 
treating furnace parts; oil still tube sup- 
ports; dampers and valves; paper-mill di- 
gester parts; burner tips and nozzles; rab- 
ble arms, and blades; furnace buggies; etc. 


Grade 30: heat-resistant alloy furnished as 
sand castings to specification; C 0.25-0.35, 
Mn 0.75-1.25, Si 0.75-1.75, Cr 19-22, Ni ‘.5- 
10. Untreated: Ts, 75-100,000 psi; ys, 40- 
50,000 psi; elong in 2in., 40-20%; bhn, 170- 
210; nonmagnetic or weakly magnetic; weld- 
ability, good; corrosion resistant to hot 
gases and corrosive liquids; max cont serv 
temp, 1600 F. For mine water and acid 
pump parts, chemical mixer parts, marine 
fittings, oil still supports, etc. 


Grade 38: heat-resistant alloy furnished as 
sand castings to specification: C 0.3-0.4, Mn 
0.75-1.25, Si 0.75-1.75, Cr 27-30, Ni 7-10. 
Untreated: Ts, 85-110,000 psi; ys, 40-75,000 
psi; elong in 2 in., 18-2%; bhn, 200-270; 
magnetic; weldability, good; resists corro- 
sion by hot gases; max cont serv temp, 
2000 F. Suitable for same type parts as 
Grade H. 


Grade 47: heat-resistant alloy furnished as 
sand castings to specification: C 0.3-0.4, Mn 
0.75-1.25, Si 1.25-2.25, Cr 24-27, Ni 19-22. 
Untreated: Ts, 65-95,000 psi; ys, 40-70,000 
psi; elong in 2 in., 25-12%; bhn, 160-195; 
nonmagnetic; weldability, good; resists cor- 
rosion by hot gases. For general furnace 
parts and carburizing containers. 


Grade 28: heat-resistant alloy furnished as 
sand castings to specification; C 0.2-0.4, Mn 
0.75-1.25, Si 0.75-1.75, Cr 26-29, Ni 3.0 
max, Untreated: Ts 65-95,000 psi; ys, 45- 
55,000 psi; elong in 2 in., 5-0%; bhn, 170- 
240; magnetic; weldability, fair; resists 
corrosion caused by hot gases. For lead 
pots, sintering bars, grate bars and tuyeres, 
roaster furnace rabble arms and blades. 


THERMALLOY HC 250 (High-alloy cast steel) 
—Electro-Alloys Div., American Brake Shoe 
Co., Elyria, O. 


A 26% chromium, high-carbon steel furnished 
in form of sand castings to specification. 
Is annealed for machining; heat treatment 
necessary for maximum hardness. In heat- 
treated state: Ts, 90-130,000 psi; comp str, 
400,000 psi; bhn, 700-750; is magnetic; ma- 
chinability, fair; weldability, poor; max 
cont serv temp, 1800 F; abrasion resistance, 
high. Used for rolls, pump parts, pug mill 
knives, roaster furnace blades, scrapers, 
conveyor wear plates, burner nozzles, molds, 
etc. 


THERMO-CAST (Plastics tooling material)— 
Ernst Bischoff Co. Inc., Plastic Division, 
Ivoryton, Conn. 


An ethyl-cellulose base thermoplastic embody- 
ing good flow characteristics at melt tem- 
perature, retention of exact mold dimensions 
and high degree of durability, toughness and 
acid resistance. Pouring temperature, 380- 
420 F; comp str to failure, 5000-12,000 psi; 
cold mold shrinkage (inch per inch), 0.001- 
0.006; coefficient of thermal expansion (inch 
per inch per degree C), 0.0005-0.0001; ts, 
800-3300 psi; modulus of elasticity, 50,000- 
100,000 psi; flexural strength, 2000-5000 
psi; water absorption, 0.22-0.35% in forty- 
eight hours; machinability, good; castability, 
excellent. Used for casting into forming 
blocks, drill jigs, dies and other tools. 


THERMOLAIN (Ceramic)—The Star Porcelain 
Co., Trenton 9, N. J. 


Supplied in rods and tubes and special forms. 
Abrasion resistance, high; chemical resist- 
ance, high; max cont serv temp, 1500 F; 
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dielectric str, 200 volts per mil inst at 20 
C; flexural str, 3100 psi; moisture absorp- 
tion, medium; supplied in white and black; 
is not shatterproof; sp gr, 2.15; available 
in opaque only; machinability, poor; coef 
of thermal expansion, 0.0031 in./in./de- 
gree C. 


THERMOPANE (Glass with metal edge seal)— 
Libbey-Owens-Ford Glass Co., Toledo, O. 


Metal-to-glass edge-sealed with dehydrated 
dead-air spaces; furnished in flat units; 
abrasion resistance, high; resists corrosion; 
heat resistant to 150 F; flexibility, low; 
modulus of rupture, 6500 psi; noninflam- 
mable; moisture absorption, low; sp er, 
2.52; coefficient U for double-glass Thermo- 
pane with \%-in. or %-in. airspace approx 
0.65 to 0.58; transparent and translucent. 
For insulated observation windows. 


. 


THERMOPLAX (Cold-molding plastics)—Cutler- 
Hammer Inc., Milwaukee. 


Asbestos base with bituminous or phenolic type 
of binder; cold-molded into parts; heat re- 
sistant to 400-1000 F; noninflammable; di- 
electric str, 40-100 volts per mil; resistant 
to corrosion; takes high polish; ts, 2000- 
4000 psi; moisture absorption, 2 per cent. 
Used for electrical and heat insulation. 


THINSTEEL (Carbon, alloy and stainless strip 
steel) — The Cold Metal Products Co., 
Youngstown, Ohio. 


Most grades of carbon and alloy steels in strip 
form, including stainless steels. For property 
and application data, see ‘‘Stainless Steels’’ 
listing at end of this section. 


THIOKOL (Synthetic rubber) — Thiokol Corp., 
Trenton, N. J. 


Available in three types; crude, corresponding 
to crude rubber, water dispersions for coat- 
ings, and liquid polymers; processed in 
manner similar to rubber; oil corrosion and 
solvent resistant. Used for hoses carrying 
oil or gasoline, gaskets, packing, pipeline 
rings, diaphragms, newspaper printing blan- 
kets, etc. 


THOMASTRIP (Cold-rolled strip steel)—-Thomas 
Steel Co., Warren, Ohio. 


Bright finish electro-coated in brass, nickel, 
zinc, and copper. Hot-dipped tin and solder. 
Lacquer coated in colors. Carbon and alloy 
specialties, 


TIGER (High-leaded bronze)—National Bearing 
Div., American Brake Shoe Co., St. Louis 
10. 


Furnished in rough bars or billets, finished 
rods or bars, sand castings and centrifugal 
castings. In unheat-treated state: Ts, 30,- 
000 psi; ys, 17,000 psi; elong in 2 in., 15%; 
bhn, 50-76 (500 kg); nonmagnetic; machin- 
ability, good; weldability, fair; abrasion re- 
sistance, medium. Used primarily as a 
backing material for bearings. 


TIGERLOY (Alloy cast steel)—Massillon Steel 
Castings Co., Massillon, O. 


Nickel-molybdenum; for shovel castings, gears, 
crane track wheels, castings for impact re- 
sistance, etc. 


TIMKEN (Steels)—-The Timken Steel & Tube 
Div., Timken Roller Bearing Co., Canton, 
Ohio. 


All standard AISI types of alloy and stainless 
steels in standard forms. Also AISI carbon 
steels for mechanical tubing. For property 
and application data on stainless steels, see 
“Stainless Steels’’ listings at end of this 
section. 


91140 Steel; an alloy steel containing 0.40- 
0.70 graphitic carbon; furnished in ingots, 
rough bars and billets, finished rods or 
bars, straight and coiled strip, wire, sheet, 
and plates. In heat treated state, ts, 164,- 
000 psi; ys, 136,000 psi; elong in 2 in., 
13%; Bhn, 302; weldability, good; abrasion 
resistance, high, For spindles, lathe ways, 
gears, valve tappets, pneumatic hammer 
parts, etc. 


TI-NAMEL (Vitreous enameling steel)—Inland 
Steel Co., Chicago 3. 


Low-carbon titanium vitreous enameling steel 
furnished usually in sheet or strip, but may 


be obtained in plates or bars, Produced pr. 
marily for its vitreous enameling characteris. 
tics. Can be used in hot and cold working 


stamping, drawing, brazing, and weld 
Used for food and dairy machinery, bey. 
erage machinery, washing machines, tf. 
frigerators, stoves, etc. 


TI-NIC-O-SIL (Nickel-silver forging alloys)—r. 

tan Metal Mfg. Co., Bellefonte, Pa. 
No. 14: Has excellent white color; not quite 
as forgeable as No. 53. Ts, over 85,00 


psi. Composition: Cu 31-44, Ni 15-20, 2 
balance. 
No. 53: Contains about 10% nickel, forges 


with same ease as forging-quality brags 
Close forging tolerances can be held. For 
forged parts requiring white color and goog 
corrosion resistance combined with moder. 
ate strength. 


No. 54: Nickel-silver, white color; Cu 46.85, 
Pb 2.50, Mn 2.00, Ni 11; balance Zn. kx. 
ceptional corrosion resistance; high strength; 
free machining; takes high polish. For hard. 
ware, valve parts, bottling machines, auto. 
mobile accessories, electrical contacts, etc, 


TIOGA (Alloy steel)—-Allegheny Ludlum Stee! 
Corp., Brackenridge, Pa. 


C 0.68, Mn 0.60, Si 0.25, Cr 0.65, Ni 1.40 and 
Mo 0.20. Hardness, 64 rockwell C. Is non- 
deforming and shock-resisting; for clutch 
parts, cams, arbors, spindles, gears, shafts, 
guide pins, chuck jaws, keys, drawbench 
links and pins, stressed bolts and studs. 


TISCO (Alloy steels and magnet metals)—Tay- 
lor Wharton Iron & Steel Co., High Bridge, 


Manganese steel; C 1.00-1.40, Mn 11.0 min, 
Si 1.0 max, S 0.05 max, P 0.10 max. Fur- 
nished as sand castings. Ts, 80-120,000 
psi; ys, 40-50,000 psi; elong in 2 in., 15- 
35%; bhn, 180-200; nonmagnetic; max cont 
serv temp, 300 F; abrasion resistance, high. 
For wearing parts for excavating, crushing 
and reduction machinery. 


Timang; manganese-nickel steel; C 0.60-0.80, 
Mn 13.0-15.0, Ni 2.75-3.25; furnished in 
finished rods or bars, wire and plate, and 
as sand castings; for arc welding. Ts, 135- 
155,000 psi; ys, 45-55,000 psi; elong in 2 
in., 50-80 per cent; endurance limit (com- 
pletely reversed bending), 50,000 psi; bhn, 
170-210; nonmagnetic; weldability, good; 
max cont serv temp, 500 F; abrasion re- 
sistance, high. For welding rods and abra- 
sion-resisting plates and screens. 


Alnico; magnet metal; of aluminum, nickel, 
cobalt and iron; furnished as sand castings. 
In untreated state: Ts, 4197 psi; sp gr, 6.9; 
highly magnetic; corrosion and abrasion re- 
sistance, high. Used for permanent magnets. 


Alloy No. 80; Nickel-chromium-molybdenum 
steel furnished as sand castings; in heat 
treated state, ts, 173,000 psi; ys, 165,000 


psi; elong in 2 in., 8%, Bhn, 350; is mag- 
netic; weldability, fair; abrasion resistance, 
high, For crushing parts, sand pumps, and 
various castings subjected to abrasion with- 
out shock, 


Alloy No. 23X; medium manganese-chromium- 
molybdenum steel; furnished as sand cast- 
ings to specification; in water-quenched, 
heat-treated state, ts, 90-110,000 psi; ys, 
68-90,000 psi; elong in 2 in., 20-30%; bhn, 
210-260; weldability, good; abrasion resist- 
ance, medium. For structural applications 
where high strength and shock resistance 
are required. 


TITAN (Copper-base alloys)—Titan Metal Mfg 
Co., Bellefonte, Pa. 


Naval brass; Cu 60, Sn 0.75, Zn balance. Ts, 
60,000 psi; ys, 28,000 psi; elong, 40%; hard- 
ness, 55 Rockwell B. Machinability, fair: 
corrosion resistant; good sea-water resist- 
ance. 


Manganese bronze: Cu 59, Sn 0.75, Fe 1, Mn 
0.40, Zn balance. Ts, 68,000 psi; elong, 
33%; hardness, 80 Rockwell B. Machina- 
bility, fair; corrosion resistance, good. 


Aluminum-silicon bronze: Al 7, Si 2, Cu bal- 
ance. Ts, 90,000 psi; ys, 45,000 psi; elong, 
30%; hardness, 85 Rockwell B. Machinabil- 
ity, fair; corrosion resistance, excellent. 


TITAN (Bronze welding rods)—Titan Metal Mfg. 
Co., Bellefonte, Pa. 


Alloy W-20: Brazing bronze; ts of V-weld, 42- 
48,000 psi; hardness of weld, 47-50 Rockwell 
B; melting point, 1623 F; shear str, 62,500 


MACHINE DESIGN—October, 1948 








psi 
nil 


Allo} 


MACE 








Steel 


) and 
non- 
lutch 
afts, 
ench 
is. 


Tay- 
dge, 


min, 


), 000 

15- 
cont 
igh. 
hing 


).80, 

in 
and 
135- 


om- 
ohn, 


re- 
ra- 


kel, 
igs. 
3.9; 

Te- 
ets. 


jum 
eat 


ag- 
ce, 
ind 
th- 


m- 
st- 


ys, 
nn, 
st- 
ns 
ce 


fs, 


ir; 
st- 


{n 
zg, 
a- 


il- 
g, 
il- 


A; Cu 81.5, Si 4.8, Zn 13.7. 





psi; fuming, single deoxidation; good tin- 
ning; very good flow. 


Alloy W-60: Naval bronze; ts of V-weld, 44- 
50,000 psi; hardness of weld, 55-58 Rock- 
well B; melting point, 1625 F; shear str, 
56,850 psi; fumimg; single deoxidation; good 
tinning; very good flow. 


Alloy W-21: Bronze; ts of V-weld, 46-52,000 
psi; hardness of weld, 63-65 Rockwell B; 
melting point, 1615 F; shear str, 68,500 psi; 
low fuming; double deoxidation; good tin- 
ning; excellent flow. 


Alloy W-17: Manganese bronze; ts of V-weld, 
50-53,000 psi; hardness of weld, 62-66 
Rockwell B; melting point, 1620 F; shear 
str, 63,450 psi; low fuming, double deoxi- 
dation; good tinning; very good flow. 


Alloy W-46: Wear Well bronze; ts of V-weld, 
45,000 psi; hardness of weld, 83-93 Rock- 
well B; melting point, 1590 F; low fuming; 
double deoxidation; good tinning; very good 
flow. 


TITANATES (Ceramic)—General Ceramics & 


Steatite Corp., Keasbey, N. J 


Furnished in sheet, rods, tubes and plates. 
Abrasion resistance, high; max cont serv 
temp, 1700 F; nonflammable; flexibility, 
low; dielectric str, 185 volts per mil; trans- 
verse str, 15,000 psi; moisture absorption, 
low; available in straw color, opaque; sp 
ger, 6-7. Used as dielectric material in 
manufacture of condensers, 


T-LOYS (Steel castings)—-Unitcast Corp., Steel 


Casting Div., Toledo 9, O. 


No. 4; Abrasion-resistant, silicon-molybdenum 
steel with excellent hardening properties. 
Used for mining tools, wear plates, crusher 
plates and pinions. 


No. 6: Air-hardening die steel of uniform ma- 
chining qualities; long life under severe 
wear. 


No, 34: C 0.30-0.37, Mn 0.70-0.85, Ni 0.70- 


0.95, Cr 0.50-0.70, Mo 0.18-0.25; furnished 
as castings to meet 4B, 4C2, 4C3 Army 
specifications, Can be oil or water-quenched. 
General physical specifications: Ts, 100,000 
psi; ductility, high; bhn, 217-241; machin- 
ability, good. 


No. 42: C 0.37-0.45, Mn 0.70-0.85, Ni 1.00- 


1.25, Cr 0.70-0.85, Mo 0.25-0.35. Has high- 
er strength and hardenability. Will oil 
quench to higher and deeper hardness. Used 
for wear plates, scarifier teeth, etc. Ma- 
chinability, good at 220-260 Brinell. 


No. 131: C 0.22-0.28, Mn 0.7-0.8, Cu 1-1.2, 


V 0.04-0.08, Si 0.4-0.5; furnished in cast- 
ings. Ts, 90-100,000 psi; ductility, high. 
For use where high strength and ductility is 
desired rather than hardenability. 


TOBIN (Bronze)—American Brass Co., Water- 


bury, Conn. 


Cu 60, Zn 39.25, Sn 0.75; abrasion-resistant. 


Uses include piston rods, boat shafting, 
condenser head plates, welding rods, seam- 
less tubes, etc. 


TOMBASIL (Copper-base alloys) — Ajax Metal 


Co., Philadelphia 23, Pa. 


In untreated 
state: Ts, 65,000 psi; ys, 40,000 psi; elong, 
15 per cent; bhn, 140; sp gr, 8.25; non- 
magnetic; weldability, good. 


Navy; analysis in accordance with Navy Dept. 


Spec. 46B28. Cu 90, Si 5 max, Zn 5. In 
untreated state: Ts, 55,000 psi; ys, 20,000 
psi; elong, 40 per cent; bhn, 105; sp gr, 
8.25; nonmagnetic; weldability, good. 


TONCAN (Iron)—Republic Steel Corp., Cleve- 


land 1. 


An open-hearth iron alloyed with 0.40% min 


copper and 0.05% min molybdenum, Resists 
corrosion caused by atmosphere, water, oils 
and process materials; ts, 48-58,000 psi 
min; comp str, 40,000 psi; bhn, 90-120. For 
sheet-metal applications. 


TOOL-ARC (Welding electrodes)—Alloy Rods 


Co., York, Pa. 


Electrodes for welding tool steels. 


TOOLFACE (Welding rod)—American Mangan- 


ese Steel Div., American Brake Shoe Co., 
Chicago Heights, Ill. 


C-Cr-Mo-W-V: For hard facing only; bhn, 550- 


650; martensitic steel deposits, magnetic, 
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air hardening. High abrasion and impact 
resistance; responds to heat treatment and 
can be forged. For hard .facing cutting 
tools, forging dies, for manufacture of 
composite tools, For general hard facing 
for extreme hardness and shock resistance. 


TOOLWELD (Welding electrode)——Lincoln Elec- 


tric Co., Cleveland. 


Type 60; coated arc welding electrode, de- 


posited hardness of 60-65 rockwell C; hard- 
ness retained to 1000 F; deposit can be 
heat treated same as high-speed steel. For 
building hard, tough cutting edges on cold- 
rolled steel and for other applications re- 
quiring super-hardness. 


Type A & O; similar to above except used 


when greater impact resistance is desired. 
Oil and air hardening. Satisfactory on wide 
variety of tool steels. 


TOPHET (Nickel-chromium alloys)—-Wilbur B. 


Driver Co., Newark, N. J. 


Type A; approx, 80 Ni and 20 Cr; resists heat 


to 2100 F. Supplied in wire and strip form; 
for electrical heating applications. 


Type C; Ni 60, Cr 15, and balance Fe; re- 


sists heat to 1800 F. Supplied in wire and 
strip form; for electrical resistance and 
heating application. 


TRANSFLEX (Thermoplastic plastics)—Irving- 


ton Varnish & Insulator Co., Irvington, 


Polyvinyl chloride; furnished in tubing and 


rods for extruding. When used as conduit 
permits quick identification of coded en- 
closed leads and location of wire breaks; 
unusual elongation facilitates stretching over 
lugs, splices and other projections; does not 
become brittle at temperatures as low as 
—58 F; max cont serv temp, 170 F; ts, 
3000 psi; dielectric str, 1000 volts per mil 
(dry); 800 volts per mil (wet); for tubing 
wall thickness approximately 0.020-in.; sp 
gr, 1.2; moisture absorption, low. Designed 
for moderately low temperature applications; 
wire insulation, conduit, etc. 


TRANTINYL (Alloy steels)—-Youngstown Alloy 


Castings Corp., Youngstown, O. 


Furnished as sand castings. High abrasion re- 


sistance; medium ductility; high tensile 
strength. Used for tools for tube and bar 
mills such as guide shoes, plugs, guides, 
etc. 


TREMBRONZE (Bronze strip)—The Miller Co., 


Meriden, Conn. 


Strip bronze furnished in coils; Cu 92, Sn 2, 


P 0.15, balance, zinc. In cold worked 
state, ts, 91,000 psi; ys, 82,000 psi; elong 
in 2 In., 2%; hardness, Rockwell C, 85-88; 
sp gr, 0.32; is nonmagnetic; weldability, 
good; max cont serv temp, 350 F; abrasion 
resistance, medium. Used with excellent re- 
sults in the manufacture of electrical con- 
trol equipment, switches, etc. 


TRENITE (Cast iron)—Trenite Corp., Trenton, 
N. J 


Furnished as sand castings to specification; 


heat treatment unnecessary; ts, 45,000 psi; 
Bhn, 275; is magnetic; weldability, good; 
abrasion resistance, high. 


TRENTWELD (Stainless tubing)—-Trent Tube 


Mfg. Co., East Troy, Wis. 


Austenitic stainless steels, in welded tubing. 


Recommended heat treatment, standard an- 
nealing practice for austenitic stainless 
steels. Ts, 75,000 psi min; ys, 40,000 psi 
min; elong in 2 in., 35%; hardness, Rock- 
well B, 80 max; nonmagnetic. For use 
where corrosive environment is such that 
stainless steels are required. Also produces 
Inconel tubing for applications requiring 
heat resistance. 


TRI-CORE (Rosin-filled solder)—Alpha an 


Inc., 363 Hudson Ave., Brooklyn 1, N. 


Various tin-lead solders for use wherever 


non-corrosive rosin fluxes are demanded. 
Company also produces lead, tin, antimony, 
bismuth and white metals in pig or ingot, 
rough bars or billets, finished rods or bars, 
straight and coiled strip, tubing, wire, sheet, 
plate, powder metal and in permanent- 
mold castings and die castings. 
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TRINDLE SPEEDWELD (Mild steel welding 


rod)—tTrindle Products Ltd., Chicago 16. 


High-grade, deep-penetrating, mild steel, gen- 


eral-purpose shielded arc welding electrodes, 
for use with a-c transformer type machines 
or on straight polarity with d-c welders. 
Available in diameters from 1/16 to \%-in. 


TRITEX NO. 2 (Thermalized manganese steel) 


—La Salle Steel Co., Hammond, Ind. 


C 0.40-0.48, Mn 1.35-1.65, P 0.045 max, S 


0.24-0.33, Si 0.10-0.25; furnished in finished 
bars for machining. Available both cold 
finished, ground and polished. Induction 
harden and quench, 1550 F, temper to 
desired hardness. Free from warpage. For 
leadscrews and key shafts, or, if heat- 
treated, gears and shafts. 


TRODALOY (Resistance welding electrode) — 


General Electric Co., Schenectady, N. Y. 


No. 1; Co 2.6, Be 0.4, and Cu 97; has 55 


per cent conductivity of copper. In heat- 
treated state: Ts, 90-120,000 psi; impact 
resistance, high; bhn, 220. For resistance 
welding electrodes, soldering iron tips, 
springs, bushings, castings, brake drums, 
etc. No sales made through General Electric 
Co. Various Trodaloy items sold through 
following licensees: P. R. Mallory Co., 
Ampco Metal Co., Wilbur B. Driver Co., 
Electroloy Co. and Welding Sales & En- 
gineering Co. 


No. 7; generally consists of Be 0.1, Cr 0.4 and 


Cu 99.5; furnished in rough bars or billets, 
finished rods or bars, wire, strip, plates for 
hot forging, stamping, extruding, turning, 
boring and as sand castings. In heat-treated 
state: Ts, 45-70,000 psi; impact resistance, 
high; endurance limit (completely reversed 
bending), 18-25,000 psi; bhn, 90-140; non- 
magnetic. Used for resistance welding elec- 
trodes, high conductivity springs and cast- 
ings, and substitute for P-bronzes. 


T.R.S. (Tool steel)—Amailgamated Steel Corp., 


Cleveland, O. 


C 0.33, Mn 0.70, Cr 0.80, W 0.30, and Mo 


0.45. Furnished in rough bars or billets, 
finished rods or bars and forgings. In 
unheat-treated state: Ts, 134,000 psi; elong 
in 2 in., 16%; machinability, about 70% 
of B1112; weldability, very good; abrasion 
resistance, high. For locator pins, lead 
screws, gears and racks, spindles, severely 
loaded shafts, toggle cams, chuck jaws 
and cutter arbors, etc. 


TRUALOY (Bronze and aluminum alloy cast- 


ings)—True Alloys Inc., Detroit 9. 


Aluminum bronze: Cu 86-89, Fe 2-3, Al 8-10; 


for sand castings and permanent-mold cast- 
ings. In untreated state: Ts, 65,000 psi; ys, 
28,000 psi; elong in 2 in., 20%; bhn, 135; 
weldability, good; abrasion resistance, high. 
For high strength, wearing surfaces under 
load and low speed. 


Aluminum: Cu 3, Si 4, Al balance; for sand 


and permanent-mold castings. In untreated 
state: Ts, 26,000 psi; elong in 2 in., 2%; 
bhn, 85; weldability, good; resists corrosion 
caused by salt water; abrasion resistance, 
medium. For polished castings where high 
strength, hardness and lightness are re- 
quired. 


Bearing bronze: Sn 8-10, Pb 15, Cu balance; 


for sand and permanent-mold castings. In 
cold-worked state: Ts, 25,000 psi; ys, 12,000 
psi; elong in 2 in., 8%; weldability, good; 
abrasion resistance, high. For bearings un- 
der load and low pressure. 


Manganese bronze: Cu 60, Zn 24, Fe 2, Al 4; 


for sand and permanent-mold castings. In 
cold-worked state: Ts, 65,000 psi; ys, 12,000 
psi; elong in 2 in., 20%; weldability, good; 
abrasion resistance, medium. For parts re- 
quiring high strength with high elongation. 


Also produce castings from all SAE, AISI and 


ASTM castings specifications. 


TRU-CON (Copper sand castings)—-True Alloys 


Inc., Detroit 9. 


Furnished to specification, heat treated. In 


heat treated condition properties are: Ts, 
45,000 psi; ys, 20,000 psi; elong in 2 in., 
15%; bhn, 120; is nonmagnetic; machin- 
ability, good; weldability, fair; electrical 
conductivity, 80%. Used where hardness 
plus good conductivity are required. 


TRUFLEX (Thermostat metals)—General Plate 


Div. of Metals and Controls Corp., Attle- 
boro, Mass. 


Available in sheets or strips in long lengths, 


flattened and coiled, or cut to length— 


275 








TRADENAMES 


spiral, helix or double-helix coils—also fab- 
ricated parts, and welded or riveted sub- 
assemblies with solid-silver or laminated 
electrical contacts or mounting brackets. For 
control or indication of temperature and 
for compensating movement required in as- 
semblies due to changes in temperature. 


TRU-SIZE (Plastics tubing)—-Yardley Plastics 
Co., Columbus, O. 


Thermoplastic plastic tubing of the following 
base: Cellulose acetate, cellulose acetate 
butyrate, ethyl cellulose, methyl metha- 
crylate, polystyrene and vinyl chloride ace- 
tate. Supplied in all colors. Used for vac- 
uum cleaners, electrical equipment, sight 
gages, etc. 


TUBE TUNGSITE (Hard-facing rods)—-Amer- 
ican Manganese Steel Div., American Brake 
Shoe Co., Chicago Heights, Ill. 


Tungsten carbide for hard-facing oil-well and 
earth-drilling equipment. Also applications 
requiring a serrated edge such as rotary 
drill bits, dredge cutter heads, scraper 
blades, sand plows, reamers, rock bits, 
searifier teeth, shale planer knives, etc. 


TUFALOY (Alloy steel castings)—Fort Pitt Steel 
Castings Div., McKeesport, Pa. 


Intermediate manganese or manganese-molyb- 
denum cast steel; ts, 72-165,000 psi; ys, 
40-140,000 psi; elong in 2 in., 31-14%; 
Bhn, 153-302; max cont serv temp, 1100 
F. For application where resistance to 
shock, abrasion and high pressures and 
temperatures are the principal consideration. 


TUF-FLEX (Tempered plate glass) — Libbey- 
Owens-Ford Glass Co., Toledo, O. 


Polished plate glass heat tempered, furnished 
in sheet and laminated form; resists corro- 
sion caused by moisture and all common 
acids except hydrofluoric acid; heat resist- 
ant to 550 F; flexibility, medium; dielectric 
str, 0.204 kilovolts per mil; modulus of 
rupture, 30,000 psi; not shatterproof but 4-5 
times stronger than plate glass; produced 
in clear and colors; sp gr, 2.52. For machine 
guards, observation and inspection windows, 
sight glasses, gage glasses, etc. 


TUF-STUFF -224E (Aluminum-bronze)—Mueller 
Bros. Co., Port Huron, Mich. 


Cu 89, Al 10, Fe 1; furnished in finished rods 
or bars. Ts, 85-95,000 psi; ys, 55-80,000 
psi; elong in 2 in., 12-25%; hardness, Rock- 
well B, 85-93; is highly resistant to acids 
and alkalies. Used where high strength and 
corrosion resistance is required and where 
excessive hardness is not a factor. For 
valve seat inserts, valve guides, airplane en- 
gine parts, etc. 


TUFTEST (Cast iron) — The Medart Co., St. 


Louis. 


For parts subject to excessive abrasion such 
as guiding disks; machinability, good. 


TULOX (Thermoplastic plastics tubing) — Ex- 
truded Plastics Inc., Norwalk, Conn. 


A; cellulose acetate thermoplastics; furnished 
in tubing to full range of brilliant colors; 
transparent, transl t and opaque; odor- 
less and tasteless. More rigid than EC and 
TT types. Heat resistant to 160 F; ts, 
4-600 psi; sp gr, 12.8. 


EC; ethyl cellulose thermoplastic, rigid; fur- 
nished in tubes; medium abrasion resist- 
ance; high impact strength at low tem- 
perature; transparent colors, translucent, 
opaque, no crystal clear. Tubular parts for 
use where high impact strength is required 
over a range of —40 F to 150 F. 


TT; cellulose acetate thermoplastic, furnished 
in extruded tubes in sizes from 0.100-2% 
in. OD; abrasion resistance, medium; heat 
resistant to 160 F; flexibility, low; ts, 
4-5000 psi; moisture absorption, low; avail- 
able in color; sp gr, 1.2; shatterproof; 
transparent, translucent, opaque; machin- 
ability, good. For use as gage glasses, 
separators and small machine parts pro- 
duced on screw machine, etc. 





TUNGROD (Hard-facing rod)—American Man- 
ganese Steel Div., American Brake Shoe 
Co., Chicago Heights, Ill. 


Tungsten carbide for hard-facing earth-work- 
ing, drilling and scraping equipment. Ex- 
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cellent for hard-facing thin edges such as 
coal cutter bits, core cutters, cane knives, 
plow shares, cultivator spades, etc. 


TURBO (Varnished insulating materials)—Wil- 
liam Brand & Co., New York 10. 


Varnished cotton, glass tubing, plastics ex- 
truded tubing, varnished cloth, tapes, and 
mica. Furnished in tubing. Max cont serv 
temp, 180 F; noninflammable; flexibility, 
high; dielectric strength, 1000 volts per mil; 
moisture absorption, low. Conforms to ASTM 
standards. Used for electrical insulation. 


TWINDOW (Insulating glass)—Pittsburgh Plate 
Glass Co., Pittsburgh 19. 


Prefabricated glass units consisting of two or 
more pieces of glass enclosing a small 
hermetically sealed air space. Hollow alu- 
minum tubing separates the pieces of glass. 
The entrapped air is at atmospheric pres- 
sure. Entire edge of each unit is encased 
in a stainless steel channel. Available in 
sizes to specification. 


TYER (Molded rubber)—Tyer Rubber Co., And- 
over, Mass. 


Natural and synthetic rubbers, custom molded 
to meet customers’ specifications. 


TYGOFLEX (Thermoplastic plastics) — United 
States Stoneware Co., Akron 9. 


Furnished in liquid form for injection and 
compression molding, casting and extruding. 
Type 40, as molded, ts, 900 psi; durometer 
hardness (Shore A) 40 plus or minus 2; sp 
er, 1.15; ultimate elongation, 400%; per- 
manent set, 25%; water absorption, 1.5%. 
Can be used as a coating on metals, cer- 
amics, glass, heat-resistant plastics, as well 
as for molding and casting into parts. 


TYGON (Thermoplastics plastics)—United States 
Stoneware Co., Akron 9. 


Furnished in flexible or rigid sheets, tubing, 
rods, or in liquid form; may be molded 
cast or extruded. Abrasion, impact and cor- 
rosion-resistant, unaffected by oil, gasoline, 
water; nonaging; high dielectric and tensile 
strength. May be transparent, translucent 
or opaque; available in colors. Nontoxic. 
on molded machine parts, gaskets, tubing, 
etc. 


TY-LOY (Abrasion-resistant metal)—W. S. Tyler 
Co., Cleveland. 


Special composition metal resistant to abra- 
sive action. Wire screens of this material 
withstand severe abrasive conditions. Many 
sizes of square mesh and oblong-opening 
screens can be made of Ty-Loy. 


U 


UFORMITE (Plastics resins)—Resinous Prod- 
ucts & Chemical Co., Philadelphia 5. 


Synthetic resin adhesive, urea-formaldehyde; 
furnished in powder form; has low moisture 
absorption, high density. Used in manu- 
facture of waterproof plywood for aircraft 
and marine use. 


U-LOY (Copper bearing steel)—Republic Steel 
Corp., Cleveland 1. 


Has good corrosion resistance, available in 
hot-rolled and galvanized sheets. 


ULTRA-CUT (Bessemer rod)—Bliss & Laughlin 
Inc., Buffalo, N. Y.; Harvey, Illinois; Mans- 
field, Mass. 


High sulphur bessemer screw stock furnished 
in cold finished bars. For miscellaneous 
automatic screw machine parts, 


ULTRON (Plastics)—-Monsanto Chemical Co., 
Plastics Div., Springfield 2, Mass. 


Polyvinyl chloride, polyvinyl acetals, copoly- 
mers and vinyl butyral. Furnished as film, 





rigid sheets, resins, dispersions and com. 
pounds. Physical form varies from har 
rigid to elastomeric. Wide range of coloy 
including transparents, translucents 

opaques. A variety of surface finishes ca, 
be produced; excellent mechanical proper. 
ties; unaffected by common weak acids ang 
alkalies; in rigid forms excellent dimep. 
sional stability and noninflammable. 


UNIMETAL (Welding rod) — Unimetal Co, 
Franklin, Pa. 


Zinc-base welding rod for use in joining whit: 
metals or aluminum. For oxyacetylene 
welding of such items as molds, patterns, 
die castings, etc. 


UNISORB (Noise and vibration damping ma. 
terial)—-The Felters Co., Boston 11, 


A special material for simplifying anchoring 
of machinery and equipment on all types of 
floors; absorbs from 60 to 85% of trans. 
mitted vibration and noise. Pads grip ma. 
chine feet on top, floor on bottom; no 
other anchoring devices necessary. Holding 
strength, 1500 Ibs per square foot, mini- 
mum. Petroleum-resistant. 


UNITED AMERICAN (Babbitt)—United Ameri. 
can Metals Corp., Brooklyn 22, N. Y. 


Government genuine babbitt; furnished in 
bars. In cold-worked state: Ts, 7100 psi; 
comp str, 18,250 psi; ys, 7700 psi; elong in 
2 in., 0.015 per cent; bhn, 28.3. For heavy- 
duty high-speed engines. 


Diesel machine genuine babbitt; furnished in 
bars. In cold-worked state: Ts, 9760 psi; 
comp str, 11,740 psi; ys, 7700 psi; elong in 
2 in., 0.11 per cent; bhn, 24.8, For diesel 
type marine engines. 


Manganese babbitt; furnished in bars. In cold- 
worked state: Ts, 11,400 psi; comp str, 
19,450 psi; ys, 8000 psi; elong in 2 in. 
0.015 per cent; bhn, 21. For genera! heavy 
service, 


U. S. RUBBER (Natural and synthetic)—U. S. 
Rubber Co., New York 20. 


For hose, belting, packing, ducts, wire and 
cable and vibration absorbers. Furnished in 
sheet, strip, rods or tubes, plate and fluid 
for molding, stamping, or extruding. Prop- 
erties to specifications desired. 


“U. S.’’ STANDARD (Chemical stoneware)— 


United States Stoneware Co., Akron 9. 


Acid-proof; available in a wide range of 
shapes and sizes; resists all corrosives ex- 
cept hydrofluoric acid and hot caustics; for 
fabrication into tanks, etc., and for lining 
exhausters and acid-pumps. Hard, durable, 
available in heat-shock resistant bodies. 


U. S. S. (Sheet steels)—Carnegie-Illinois Steel 
Corp., Pittsburgh 30; Tennessee Coal, Iron 
& Railroad Co., Birmingham 2. 


Paintbond: Galvanized steel sheet for stamp- 
ing and forming into cases, cabinets, etc. 


Galvannealed: Galvanized steel sheet for 
stamping and forming into cases, cabinets, 
air ducts, dust collectors, etc. 


Vitrenamel: Sheet for porcelain enameled 
jackets, casings, trays, cabinets, etc. 


Electrical Sheets: Also strips, for parts requir- 
ing electrical properties. Copper Steel: 
Available in strip, sheet and plate for gen- 
eral sheet metal parts. 


Hot-Rolled Sheets and Strip: For sheet metal 
parts where finished appearance is of 
secondary importance. 


Cold-Rolled Sheet: For sheet metal parts re- 
quiring severe forming and where good 
finish is important. 


Also Galvanized 
sheets. 


sheets and Long. Terne 


U. S. S. AMERCUT (Carbon and alloy steels)— 
American Steel & Wire Co., Cleveland. 


Cold finished carbon and alloy steel bars 
either cold drawn, annealed, normalized, 
spheroidized or quenched and tempered t? 
meet various combinations of definite physi- 
cal, . magnetic, corrosion-resistant. or ma- 
chinability properties specifications, 
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u. 8. S. AMERICAN QUALITY (Carbon and 
alloy steels)—-American Steel & Wire Co., 
Cleveland. 


Carbon steels and alloys in the form of cold 
rolled strip, manufacturer's wire and 


springs. 


U. 8. S. AR STEEL (Abrasion resisting steel) 
—Carnegie-Illinois Steel Corp., Pittsburgh; 
Columbia Steel Co., San Francisco; and 
Tennessee Coal, Iron & Railroad Co., 
Birmingham 2. 


C 0.35-0.5, Mn 1.5-2, P 0.05 max, Si 0.15-0.3, 


furnished in bars, sheets, strip, plates and 
shapes; high abrasion resistance; bhn, 
approx 200-275 as _ rolled; heat-treated, 
350-450. Used for wear resisting surfaces. 


U. 8S. S. CARILLOY (Standard alloy steels)— 
Carnegie-Illinois Steel Corp., Pittsburgh; 
Columbia Steel Co., San Francisco; and 
Tennessee Coal, Iron & Railroad Co., Bir- 
mingham 2, 


Alloy steels in all standard grades of AISI 
and SAE steels sold under the above trade 
name, 


U. 8S. S. COR-TEN (High-strength steel) — 
Carnegie-Illinois Steel Corp., Pittsburgh; 
Columbia Steel Co., San Francisco; Ameri- 


can Steel & Wire Co., Cleveland; and 
Tennessee Coal, Iron & Railroad Co., Bir- 
mingham 2. 


C 0.12 max, Mn 0.3-0.5 max, P 0.07-0.15, Si 
0.25-0.75, Cu 0.25-0.55, Ni 0.65 max; 
furnished in bars, sheets, strip, plates, struc- 
tural and bar shapes, for hot and cold 
forming, welding, riveting, etc. Resists at- 
mospheric corrosion four to six times that 
of plain carbon steel; abrasion resistance, 
good; ys, 50,000 psi min; ts, 70,000 psi 
min; good ductility; weldability, good. Used 
for light weight construction, where at- 
mospheric corrosion-resistance is- a major 
factor; structural and body members on 
mobile equipment. 


U. S. S. MANG-NI-CU (Steel)-—-Carnegie-Illinois 
Steel Corp., Pittsburgh 30. 


C 0.25 max, Mn 1.40 max, P 0.045 max, S 
0.05 max, Si 0.25 max, Cu 0.30-0.60, Ni 
0.50-1.00. Furnished in rough bars or bil- 
lets, finished rods or bars, strips (coiled), 
sheets, plates and structural shapes, for hot 
and cold forming, riveting, etc. Resistance 
to corrosion 3 times that of plain carbon 
steel; abrasion resistance, good; ductility, 
good; weldability, good; ys, 50,000 psi min; 
ts, 70,000 psi min. Used for lightweight 
construction where -atmospheric corrosion 
and welding are of major importance. 


U. S. S. MAN-TEN (High-strength steel) — 
Carnegie-Illinois Steel Corp., Pittsburgh; 
Columbia Steel Co., San Francisco; and 


Tennessee Coal, Iron & Railroad Co., 


Birmingham 2. 


C 0.25 max, Mn 1.1-1.6, P 0.04 max, S 0.05 
max, Si 0.3 max, Cu 0.2 min; furnished in 
bars, sheets, strip, plates, structural and 
bar shapes for hot and cold forming, 
welding and riveting. Corrosion-resistant; 
high abrasion resistance; ys, 50,000 psi min; 
ts, 75,000 psi, min. Used for lightweight 
construction where atmospheric corrosion 
resistance is not a major factor. 


U. 8S. S. PREMIER (Spring steel) — American 
Steel & Wire Co., Cleveland; Columbia 
Steel Co., San Francisco; Tennessee Coal, 
Iron & Railroad Co., Birmingham 2. 


Special processed steel spring wire having high 
yield and fatigue strength. 


U. S. S. SHELBY (Mechanical tubing) — Na- 
tional Tube Co., Pittsburgh. 


May be obtained in many different grades 
from low carbon steel to the stainless grades 
of alloy steei suitable for various uses in 
the automotive, aircraft and machine tool 
industries. Available in sizes up to°10% 
in. OD according to grade and intended 
use. Made to AISI standards and various 
industry and government specifications, 


J. S. S. STAINLESS (Stainless steels)—Ameri- 
can Steel & Wire Co., Cleveland; Carnegie- 
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Illinois Steel Corp., Pittsburgh 30; Colum- 
bia Steel Co., San Francisco; National Tube 
Co., Pittsburgh; Tennessee Coal, Iron & 
Railroad Co., Birmingham 2. 


Stainless steels in standard forms to AISI 
Specs. For type, property and character- 
istics data see ‘‘Stainless Steels’’ listing at 
end of this section. 


UNIVAN (Alloy steel castings)—-Union Steel 
Castings Div., Blaw-Knox Co., Pittsburgh 1. 


C 0.30, Mn 1.00-1.20, Si 0.35, Ni 1.40-1.60, 
V 0.12, P 0.05 max, S 0.05 max. Furnished 
in sand castings to specification. Normalized 
and drawn: Ts, 90,000 psi; ys, 60,000 psi; 
elong in 2 in., 25%; impact str (Charpy), 
30 ft-lb min. at room temp; bhn, 185-190; 
is magnetic; machinability, good; weldabil- 
ity, good; abrasion resistance, high. For 
all castings where toughness, strength and 
resistance to rapid temperature changes or 
shock are required, such as charging boxes, 
charging peels, locomotive wheel centers, 
locomotive crossheads, etc. 


UNIVAN “CC” (Alloy steel castings) — Union 
Steel Castings Div., Blaw-Knox Co., Pitts- 
burgh 1, 


C 0.35-0.45, Mn 1.25-1.45, Si 0.35, Cr 0.50, 
Mo 0.20, 0.05 max, and S 0.05 max. 
Furnished in sand castings to specification. 
As normalized and drawn: Ts, 85,000 psi; 
ys, 55,000 psi; elong in 2 in., 22%; impact 
str (Charpy), 25 ft-lb min. at room temp; 
bhn, 195-200; is magnetic; machinability, 
good; weldability, good; abrasion resistance, 
high. For all castings where resistance to 
wear is important, such as coupling boxes, 
spindles, gears, etc. 


UNIVERSAL (Porcelain) — The Universal Clay 
Products Co., Sandusky, O. 


Ceramic-base material for molding into parts. 
Resists corrosion caused by acids, climatic 
exposure and fumes, with the exception of 
hydrofluoric acid; heat resistant to 500 F; 
moisture absorption, low; available in color; 
sp gr, 2.3-2.5; opaque. For use in electric 
insulation, 


USALITE 1350 (Ceramic) — Stupakoff Ceramic 
& Mfg. Co., Latrobe, Pa. 


Furnished in rods and tubes. Max cont serv 
temp, 2400 F; noninflammable; flexibility, 
low; ts, 7000 psi; comp str, 30,000 psi; 
flexural str, 5000 psi; moisture absorption, 
medium; available in white; opaque; sp gr, 
2.3. For use in pyrometers, etc. 


UTICA (Aluminum and magnesium castings)— 
Utica Radiator Corp., Utica 2, N. Y. 


Sand castings of various aluminum and mag- 
nesium alloys supplied to specification. 


V 


VALITE (Laminating resin)—-Valite Corp., New 
Orleans 12. 


No. 8123, laminating resin; thermosetting; for 
impregnating duck, paper, etc. For hous- 
ings, silent gears, mountings, switches, etc. 


VANADIUM PERMENDUR (Electrical steel)— 
Allegheny Ludlum Steel Corp., Bracken- 
ridge, Pa. 


A high-density, high-saturation alloy of co- 
balt, vanadium and iron. Furnished in cold 
rolled strip, bars and laminations. Has high 
magnetic saturation. For diaphragms, high 
density de cores. 


VECTOLITE 
tric Co., 


(Magnet materiai)—General Elec- 
Chemical Dept., Pittsfield, Mass. 


Nonmetallic, nonconducting magnet material; 
hardened sintered combination of iron oxide 
and cob@it oxide mixed when still in 
powder form. Light in weight and non- 
conductive properties prevent electrical 
losses. Has high coercive force or resist- 
ance to demagnetizing forces. 
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VELLUMOID (Sheet packing)—-The Vellumoid 
Co., Worcester 6, Mass. 


A vegetable fiber base composition impreg- 
nated with glue and glycerine. For all- 
around general gasket requirements; recom- 
mended for use under ordinary flange con- 
ditions for oils, gasoline, greases, etc., or 
constant water service where temperatures 
encountered do not exceed approximately 
300 F. Does not become hard or brittle 
upon drying; ts, 2000 psi minimum. 


VELLUTEX (Gasket material)—The Vellumoid 
Co., Worcester 6, Mass. 


Composed of a special fiber base saturated 
with an impregnant of specially prepared 
oils and resins. For use where temperatures 
do not exceed 250 F; especially suitable for 
gaskets in contact with nonferrous metals 
and their alloys, particularly where corro- 
sion is a factor and where intermittent wet 
and dry conditions are prevalent, Material 
is not affected by acids and alkalies up to 
10% concentration, gasoline, animal, vege- 
table and mineral oils, alcohol, Freon, 
methyl and ethyl chlorides, salt solutions, 
etc. Compressibility, 18-22% of original 
thickness when compressive force of 400 
psi is applied. Ts, 1500 psi for thicknesses 
up to 1/32 in. (minimum); resists crushing 
at flange pressures up to 8000 psi. Supplied 
in thicknesses from 1/64-in, to 0.050-in. 


VELVETOUCH (Friction materials)—-The S. K 
Wellman Co., Cleveland. 


Bimetallic friction materials consisting of a 
combination of various powdered metals 
such as copper, tin, lead and other pow- 
dered materials compressed, sintered and 
welded to a solid metal backing for sup- 
port. Applications include clutch and brake 
facings, clutch disks, thrust bearings, etc. 


VERTEX (Are welding electrode) — Metal & 
Thermit Corp., New York 5. 


For general machine part use. Weld deposit: 
Ts, 62-70,000 psi; ys, 52-60,000 psi; elong 
in 2 in., 22-30%. 


VIBKIN (Plastics resin) — Naugatuck Chemical 
Div., U. S. Rubber Co., New York. 


Polyester thermosetting material; furnished in 
liquid form, for casting, laminating, im- 
pregnating and molding. Available in dif- 
ferent grades. Grade 103 has medium abra- 
sion resistance and excellent chemical re- 
sistance; flex str, 17,000 psi; dielectric str, 
2000 volts per mil (0.005-in. sample); ts, 
10,000 psi; impact str, 10.3 ft-Ib- (Izod); 
from pale yellow to colorless, transparent; 
moisture absorption, low; sp gr, 1.16. For 
knobs, covers, etc., and laminated struc- 
tures of light weight, high strength and 
decorative appeal. 


VICTOLENE (Synthetic rubber)—vVictor Mfg. & 
Gasket Co., Chicago. 


Thermosetting material, furnished in sheets 
and stampings, for molding into parts; re- 
sists corrosion caused by oil, gasoline, 
kerosene, salt water and antifreezers; heat 
resistant to 250 F; flexibility, high; ts, 350 
psi; moisture absorption, medium; inflam- 
mable; available in brown; shatterproof; sp 
gr, 1.12; opaque. For gasketing material. 
when compressed in position by light metal 
or plastic stampings; used for sealing fluids 


VICTOPAC (Asbestos-base sheet)—Victor Mfg. 
& Gasket Co., Chicago. 


Compressed sheet packing with asbestos base 
for stamping or cutting by hand into parts; 
high corrosion resistance; flexible; ts, 2500 
psi; heat-resistant; low moisture absorption; 
nonflammable; impact-resistant; high com- 
pressive strength. Used for gasketing and 
packing. 


VICTOPRENE (Elastic plastics)—-Victor Mfg. & 
Gasket Co., Chicago. 


Synthetic elastic, thermosetting; furnished in 
sheet or molded form. Sheets may be 
stamped and blanked into parts; corrosion 
and heat resistant; ts, 1500 psi; low 
moisture absorption; shatterproof. Used as 
a gasketing material. 


VICTOR (Asbestos sheet)—Victor Mfg. & Gas- 
ket Co., Chicago. 


Asbestos fiber base; 
stamping or cutting into parts. 


furnished in sheets for 
Corrosion- 
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resistant; flexible; ts, 300 psi; heat resistant 


duced in all colors except transparent water 





Available in colors; used for cementing ang 


to 700 F; nonflammable; sp gr, 0.9; high white; translucent; sp gr, 1.65-1.75; ma- sealing. w-56 
compressive strength; insoluble; some resil- chinability good. Used for screen cloth and u 
ience. Used for packing, thermal insulation, textile fabrics where chemical resistance and Pre 
and vibration absorption. long life are required. ve VIX-SYN (Synthetic rubber)—E. F. Houghton Pp 
Cork sheet; vegetable bark in sheet form for & Co., Philadelphia 33. . 
Sg ane thee eat nein te 1s0 @, VISQUEEN (Thermoplastic plasties)—The Vis- Synthetic rubber, fabricated and homogeneous, u 
, ’ : . ? king Corp., Terre Haute, Ind. in special molded shapes. Moisture absorp- 
low moisture absorption; sp gr, 0.27; fair tion, low; opaque. For packings for hy 
compressive strength; resilient. Used for Polyethylene type; furnished in sheets and draulically operated machines i w-58 
seals, vibration absorption, tubes; abrasion resistance, medium; not af- : u 
fected by strong or weak acids or alkalies, 
nor from organic solvents below 50 C; max VOLTRON (Th —_ testtes)—Ine Pre 
; “ =") cont serv temp, 212 F; flex str, 1500-1700 ermoplastic p es )—Industrial ci 
“Tat cee, ra ay. & psi; ts, 1800-3000 psi; produced in ail colors Synthetics Corp., Garwood, N. J. e 
rom transparent water white to black; sp ‘ 
Vegetable-fiber base sheet packing; furnished gr, 0.93; machinability, good. Used as  P170InY) cot ee ange ieee abravion a g 
for stamping or cutting by hand into ma- packaging material, electrical insulation for sistance, high; * chemical resistance hi ty 
chine parts; flexible; ts, 3000 psi; heat special uses. all inorganic acid d most other . “ 
resistant to 200 F; nonflammable; impact- ee ee ee WAU. 
resistant; sp gr, 0.675; comp str, 2000 psi; cals except ketones, esters, aromatic and Vv 
resilient " Used ‘for gasketing and packing. SESS SPCES, Se OO See 
‘ * WISTANEX MM (Thermoplastic elastomer)— temp, 158-194 F; self-extinguishing; flexi- Cop 
Enjay Co. Inc., New York 19. bility, high; dielectric str, 1-2000 volts per a 
mil; ts, 1900-3000 psi (varying with dif- 8i 
VICULOY (Beryllium copper) — The Akron Polyisobutylene is furnished in form of pel- ferent grades); elongation, 330-435; mois- u 
Bronze and Aluminum Co., Akron, O. lets. Has good resistance to ozone, con- ture absorption, low; available in clear, ul 
centrated acids and _ bases; _ dielectric white, black, yellow, red, blue and green: fl 
No. 1; Beryllium copper sand castings, heat- strength (volts per mil. inst.), 590; mois- transparent, translucent and opaque; sp d 
treated at foundry. Ts, 85-90,000 psi; ys, ture absorption, low; sp gr, 0.91; is trans- gr, 1.19-1.25; shatterproof. For electrical a 
60-70,000 psi; elong in 2 in., 4-12%; Bhn, lucent; primarily used with other resins and insulation. il 
200-220; electrical cond, 50-55; non- rubbers. Combined with natural rubber or ‘ 
magnetic; weldability, poor; abrasion re- GR-S, it may be used in such products as 
sistance, medium; corrosion resistance equal tire treads, high-voltage electrical insula- WEA 
to copper. For gears, pinions, flash welding tion, adhesives, steam hose, belt coverings; VW-R (Cemented carbides) —- Vascoloy-Ramet r 
dies, trolley shoes and wheels, boat shaft- combines with waxes for paper coatings. Corp., Waukegan, Ill. Hal 
ing, welding wheels, marine hardware and i 
fittings. Furnished as blended powders, separate un- . 
blended powder, and as pressed and sin- s 
No. 2; Beryllium copper sand castings heat- WVISTEX (Rubberized laminated felt)—American tered parts. Twenty grades available of 
ene: Ry yr a a. rage 4 pel; ye, Felt Co., Glenville, Conn. tungsten-carbide bonded with various 
-35, psi; elong in 2 in., 17-22%; Bha, WEEE 
120-140; electrical cond, 65-70; nonmag- Available in Hycar, Neoprene and Buna & of toes apatee Semple anains ar- 
netic; weldability, poor; abrasion resistance, types in sheets, strips or cut parts; for bide. Transverse rupture str, 180,000-325,- 
high; corrosi stamping and machining. Abrasion resist- . P , , , Exc 
gh; corrosion resistance equal to copper. . . 000 psi; Rockwell A hardness 75-93; sp gr 
For circuit breaker parts, current carrying ance, high; chemical resistance, as specified ; 10.7 oy kts ahdeeinn semen very high. h 
terminals, sliding contacts, burner and cur- max cont serv temp, 300 F; nonflammable; For machiner arts requiring extreme . 
rent collecting nozzles, spot-welding tips flexibility, medium; ts, 2000 psi; comp str, y PB | req & I 
and When, os. 10,000 psi; flexural str, high; elongation, hardness and wear resistance. p 
20 per cent; comp set, 40 per cent; mois- 
= 3 ; tm uae? sand castings heat ture absorption, low; available in grey, 
rea a oundry. Ts, 170,000 psi; ys, brown, black and red; opaque. Self-lubri- WEIE 
120,000 psi; elong in 2 in., 2.8%, Bhn, cating positive sealing material. For hy- WVULCABESTON a base material) t 
370-400; electrical cond, 20-25; nonmag- draulic packing washers, gasketing, seals, —Colt’s Mfg. Co., Hartford, Conn. 
netic; weldability, poor; abrasion resistance, vibration and shock mounting. Crude and synthetic rubber and asbestos base, She 
high; corrosion resistance about same as thermosetting. Furnished in sheet and lam- ss 
copper. For gears, rocker arms, die molds, inated forms or rods and tubes for machin- : 
precision bearings and bushings, etc. VITALIC (Mechanical rubber) — Continental ing into parts or supplied as complete parts; 7 
Rubber Works, Erie, Pa. heat resistant to 750 F; ts, 7000 psi; dielec- ¥ 
VIM (Leather)—E. F. Houghton & Co., Phila- Molded, extruded and lathe-cut mechanical a poeta ble ng i aoe ae 
delphia 33. rubber products including hose, fan belts, sulation, brake linings, packings, gaskets, 
Vor peckings for hydraulically operated mech- and all types of industrial rubber goods. etc. ~~ 
anisms. Max cont serv temp, 200 F; non- 
inflammable; moisture absorption, low. Coy 


VITALLIUM (Cobalt base alley) — Austenal VULCOID (Thermoplastic plastics)—Continental- . 
° Laboratories Inc., New York city and Chi- Diamond Fibre Co., Newark 23, Del 
VIMLITE (Wire or plastics mesh re-enforced cago. “i , i 

plastics)—-Celanese Corp. of America, Plas- Precision-casting, high-strength alloy of Co Aniline formaldehyde and cellulose hydrate WEL! 


base thermoplastics; furnished in sheets, rods 


tics Div., New York 16. 65, Cr 30, Mo 5, C 0.20-0.40. Furnished as and tubes for forming into parts. Abrasion . 

Bursting strength (Mullen), wire, 200 psi, precision castings to specifications. Un- a istance, high; — cont serv temp, 230 Ele 

Plastic 125-165 psi; visible light transmis- treated: Ts, 90-110,000 psi; ys, 52-85,000 o flexural - 23,000 psi (ASTM D-229- b 

sion, wire, 57 per cent, plastic up to 80 psi; elong in 2 in., 5-15%; hardness Rock- 42); dielectric str 450 volts per mil; ts 12.- te 
per cent; tough, translucent. While both are well C, 20-36; nonmagnetic; weldability, 000 psi: comp str 36,000 psi; impact str 
flexible, plastic mesh handles almost like good; abrasion resistance, high; resists hot 5.0 i> (Inna) : Ba My in dark tan; 

fabric. Both are lightweight, will not sup- or cold nitric acid; all strengths, hot ex- moisture absorption, low: s 1.1-1.35: WEL! 

port combustion. For machine guards, glaz- haust gases of leaded fuels, sodium chloride, anes inal ceneninabitiie P oes electrical C 

ing, etc. most organic acids, cold dilute hydrochloric = . ti 5 : ; 

and sulphuric acids. Max cont serv temp, — Col 

1500 F (under load). For parts requiring A 

r high strength, corrosion resistance and wear b 
base oy = 9 My a eae resins)—Bake- resistance at elevated temperatures. VYCOR (Glasses) —Corning Glass Works, Corn- 

’ . ing, . 

Thermoplastic vinyl resins; material available - WEL. 
as rigid sheets, flexible sheeting, flexible VITREOSIL (Vitreous silica) — The Thermal agg ng Bana eS ar ee - s 
film, rigid and elastomeric molding and Syndicate, Ltd., New York 17. — ~ iy “os t “ith . 4 oe chemi- Ph 
extrusion compounds, surface coatings, cloth — on cam ae a 
coatings, textile treatments, adhesives and Fused silica tubing and rod in four qualities: cal, physical, optical, electrical and me- r 
monofilaments. Can be formed, drawn With sand surface, glazed surface, satin chanical properties. b 
laminated, and bonded under moderate heat surface (translucent), and transparent. The t 
and pressure. In their basic form, they are sand surface quality possesses resistance to C 
odorless, tasteless, nontoxic, and range from the highest degree to extreme chemical and B 
nonflammable to. slow burning. Some of thermal conditions. Glazed surface material W a 
them have exceptional resistance to moisture is preferable to sand surface tubing under 
and most chemicals. They are strong and vacuum or other conditions where a high . 
tough even at lower-than-freezing tempera- degree of impermeability is required. Trans- o—- 
tures. They do not warp and have unusual parent material is highly transparent to ws.39 (Powder metal)—-Powdered Metal Prod- E 
dimensional stability. ultraviolet light as well as to visible and ucts Corp. of America, 9335 W. Belmont Cot 

to infra-red radiation. It is also stronger Ave., Franklin Park, Ill. c 


mechanically and highly impermeable, thus 
is used where vacuum tightness is required 
in sealed apparatus. All types are chem- 
ically and catalytically inert, offer high 


Vinyl chloride-acetate resins both elastomeric 
and rigid products in many forms; vinyl 
acetate resins, adhesives and textile treat- 
ments;- vinyl butyral resins, safety glass 


Contains 90% iron powder and 10% copper 
powder; ts, as pressed and sintered, 34,500 
psi; ys, 27,000 psi; imp str (Izod), 2 ft-lb; WEL. 


and cloth coatings; vinyl chloride resins, resistance to extreme thermal shock, un- Rockwell hardness, B 66; abrasion resist-, K 
molding and extrusion compounds. usual electrical resistivity, excellent thermal ance, high; for gears, bushings, pawls, etc. Sin 
conductivity. Rods can be produced to r 
special cross sectional shapes. . a 
VISKORD (Thermoplastic plastics) — The Vis- W-55-a (Powder metal)—Powdered Metal Prod- 8 
king Corp., Terre Haute, Ind. ucts Corp. of America, Franklin Park, III. 7 

ia erami i ae i 
Vinylidene chloride type; furnished as mono- baa + "ny I nn ag » weet High copper content; furnished in pressed and b 
filament. Abrasion resistance, medium; not " sintered parts to specification; ts, 21,000 s 


Furnished in- powder form for casting into psi; imp str (Izod), 3 ft-lb; Rockwell hard- s 
parts or as complete parts; corrosion and ness, H 70; abrasion resistance, medium; in 
heat-resistant (1000 F); noninflammable. for thrust washers, bearings, etc. 


affected by weak or strong acids or alka- 
lies or organic solvents; max cont serv 
temp, 160-200 F; ts, 35,000-45,000 psi; pro- 
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w-56 (Powder metals)—-Powdered Metal Prod- 
ucts Corp. of America, Franklin Park, Ill. 


Pressed and sintered parts of leaded bronze 
powder metal. Ts, 25,000 psi; impact str 
(Izod), 3 ft-lb; hardness, Rockwell H 70; 
machinability, good. Is self lubricating; 
used for gears, bearings, bushings, etc. 


w-58 (Powder metal)—Powdered Metal Prod- 
ucts Corp. of America, Franklin Park, lll. 


Pressed and sintered parts of powder metal 
composition containing 99% iron and 1% 


carbon. Ts, 16,000 psi; hardness, Rock- 
well B 30; machinability, fair. Used for 
gears, bearings, cams, etc. 


WAUKESHA Metals (Copper-nickel alloys) — 
Waukesha Foundry Co., Waukesha, Wis. 


Copper-base, high-nickel content alloys, avail- 
able in 20 different grades; furnished as 
sand castings for machining into parts. Ts, 
up to 105,000 psi; elong in 2 in.; from less 
than 1 to 34%; hardness, brinell (3000 keg), 
from 93 to 264; resist corrosion caused by 
dairy, food, beverage and canning products, 
and salt solutions. For all parts contact- 
ing dairy, food, beverage and cannery foods. 


WEAR-ARC (Hard facing 
rods Co., York, Pa. 


Hard surfacing electrodes which impart high 
impact strength and good abrasion resist- 
ance. 


electrodes )—Alloy 


WEIRALEAD (Ductile sheets) — Weirton Steel 
Co., Weirton, W. Va. 


Excellent welding characteristics. Its tight, 
hot-dipped coating serves as a die lubri- 
cant and takes deep drawing successfully. 
It also provides a_ satisfactory base for 
paint, lacquer or varnish. 


WEIRZIN (Zinc-coated sheets and strip)—Weir- 
ton Steel Co., Weirton, W. Va. 


Sheets 32% in. wide (available in coils or 
cut’ lengths) down to %-in. strip. Adaptable 
to a wide variety of uses where the pro- 
tection of a zinc coated material is required. 
This material is a high quality ductile steel 
with bonded coating, for deep drawing. 


WELBRONCO (Nonferrous castings)—Wellman 
Bronze & Aluminum Co., Cleveland. 


Copper-base, aluminum and magnesium sand 
castings to specifications. 


WELD-ARC (Welding electrodes)—Alloy Rods 
Co., York, Pa. 


Electrodes for welding mild steels, high car- 
bon, high sulphur and low alloy, high 
tensile steels. 


WELDRAWN (Welded tubing)—Superior Tube 
Co., Norristown, Pa. 


Cold-drawn to give properties of seamless. 
Available in certain grades of stainless, 
beryllium copper, and in nickel and Monel. 


WELDWOOD (Resin-bonded plywood) — United 
States Plywood Corp., New York. 


Phenol-formaldehyde and urea-formaldehyde 
resin-bonded plywood; thermosetting; flexi- 
bility varies with thickness; splitproof; shat- 
terproof; high tensile and dielectric strength. 
Obtainable in waterproof and, water-resistant 
grades in all woods. Also available in 
molded shapes, tubular and curved. 


WELLCAST (Nonferrous castings) — Wellman 
Bronze & Aluminum Co., Cleveland. 


Copper-base, aluminum and magnesium sand 
castings to specifications. 


WEL-MET (Powder metals)—The Wel-Met Co., 
Kent, O. 


Sintered iron; Fe 90, Cu 10; furnished in 
rough bars and billets, plate, powder metal 
and in finished parts. Ts, 25,000 psi; comp 
str, 30,000 psi; bhn, 50; sp gr, 6.0; weld- 
ability, good; resists corrosion caused by 
alkalies; max cont serv temp 300 F as 
bearing, and 1500 F as machine parts. For 
self-lubricating bearings and machine parts. 


Sintered bronze; Cu 85, Sn 8 and Pb 5; fur- 
nished in rough bars or billets, plate, pow- 
der metal and in finished bushings or ma- 
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chine parts. Ts, 10,000 psi; comp str, 12,- 
500 psi; elong in 2 in., 5%; bhn, 35; sp 
ger, 60; nonmagnetic; weldability, good; re- 
sists corrosion caused by acids in con- 
centrations normally occurring such as mine 
water; max cont serv temp, as lubricated, 
300 F; abrasion resistance, low. For self- 
lubricating bushings, filter and other ap- 
plications where controlled porosity is re- 
quired. 


WESTERN (Copper-base alloys)—-Western Brass 
Mills Div. of Olin Industries Inc., East Al- 
ton, Ill. 


Copper-base alloys (Western Brass, Western 
Copper, Western Super-X Phosphor Bronze, 
Western Super-X Nickel Silver); furnished 
in straight and coiled strip and sheet; for 
machining, hot and cold working, stamping, 
drawing, arc, gas and resistance welding, 
and brazing. Good electrical properties. 


WESTFELT (Felt Felt 


Works, Chicago. 


Furnished in cut shapes according to user’s 
specifications for vibration dampening, dead- 
ening sound, insulating against heat and 
cold and filtering liquids, air and gases; 
also as oil or dust seals for bearings. 


material) — Western 


WILCO (Contact and thermostatic metals)—H. 
A. Wilson Co., Newark 5, J. 


Contact materials: Silver, tungsten, sintered 
powder metal, platinum, and alloys. Also 
thermostatic bimetal for all temperature 
ranges, deflection rates and electrical re- 
sistivities, and_ silver-clad  steel-jacketed 
wire, or silver on copper, Invar or other 
combinations requested. 


WILMINGTON FIBRE (Fiber)—Wilmington Fi- 
bre Specialty Co., Wilmington 99, Del. 


Cotton rag and paper, chemically treated, non- 
plastic material; furnished in sheet form or 
rods and tubes for machining or stamping 
into parts; dielectric str, 200-400 volts per 
mil; ts, 12-15,000 psi; resistant to shock 
and corrosion; high polish; available in col- 
ors. Used for electrical and mechanical in- 
sulation. 


WOLVERINE (Nonferrous tubing) — Wolverine 


Tube Div., Calumet & Hecla Consolidated 
Copper Co., Detroit. 

Aluminum brass: Cu 76, Zn 22, Al 2; fur- 
nished in tubing. Corrosion-resistant; me- 


dium abrasion-resistant; ts, 52-100,000 psi. 
For bushings, condenser tubing, etc. 


Phosphorized admirabity brass; Cu 70, Zn 29, 
Sn 1; furnished in tubing. Medium abra- 
sion resistance; ts, 58-90,000 psi. 
denser tubing. 


For con- 


Arsenical Admiralty brass; Cu 70, Zn 29) Sn 
1, P 0.015 max, As 0.1 max; furnished in 
tubing. Corrosion-resistant. For condenser 
tubing. 


Cartridge brass: Cu 70, Zn 30; furnished in 
tubing. Corrosion-resistant; medium abra- 
sion-resistance; ts, 48-88,000 psi. Used for 
condenser tubing, commercial tubing and 
pipe. 

Red brass: Cu 85, Zn 15; furnished in tubing. 
Corrosion-resistant; medium abrasion resist- 
ance; ts, 40-69,000 psi; high ductility. For 
condenser tubing. 


Low-Leaded brass: Cu 66, Pb 0.80 max, 
Zn balance; furnished in tubing. Corrosion 
resistant; medium abrasion resistance; ts, 
48-85,000 psi. For cupped, formed or 
drawn parts, etc. 


Copper, oxygen-free: Cu and Ag 99.9 min, 
P 0.015-0.035 (optional as deoxidizer); fur- 
nished in tubing. Corrosion-resistant; ts, 
31-60,000 psi; high ductility. For con- 
densers, evaporators, heaters, etc. 


Cupro-Nickel: Cu 70, Ni 30; furnished in 
tubing. Corrosion-resistant; medium abra- 
sion resistance; ts, 65-110,000 psi. For con- 
denser tubing. 


Copper, arsenical: Cu and Ag 99.2 min; P 
0.015-0.035, As 0.15-0.50; balance is the 
same as oxygen-free copper. 


Cu 90, Zn 10; furnished 
in tubing. Corrosion-resistant; available in 
color; medium abrasive resistance; ts, 36- 
63,000 psi; high ductility. For ornamental 
purposes. 


High Leaded brass (2 & 1): 
66, Pb 1.75, Zn balance; furnished in tub- 
ing. Corrosion-resistant; medium abrasion 
resistance ts, 45-85,000 psi; machinability, 


Commercial bronze: 


free turning; Cu 
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good. For screw machine parts and fabri- 
cated parts. 


Muntz metal; Cu 60, Zn 40; furnished in tub- 
ing. Corrosion and abrasion resistant; ts, 
48-85,000 psi. For condenser tubes, etc. 


Aluminum 28; Al 99; furnished in tubing. 
Ductility, high; ts, 13-24,000 psi; ma- 
chinability, poor. Used for airplane parts, 
oil burners, etc., where light weight is 
important. 


Aluminum 38; Al 97, Mn 1.25; furnished in 
tubing. Ductility, good; ts, 16-29,000 psi; 
machinability, good. Used for airplane 
parts, oil burners, etc. 


WOODEX (Wood)—Neveroil Bearing Co., Wake- 
field, Mass. 


Impregnated rock maple furnished in parts 
which can be machined; heat resistant to 
100 F; inflammable; can be highly polished. 
For bearing surfaces in textile, road build- 
ing, agricultural, tobacco and many other 
types of machinery. 


WOODITE (Molded wood)—Syracuse Ornament- 
al Co. Inc., Syracuse, N. Y. 


molded parts. 
flexibility, low; 
decorative parts. 


Thermoplastic, furnished as 
Abrasion resistance, low; 
opaque. For nameplates, 


WORCESTER (Wire)—Worcester Wire Works, 
Division of National Standard Co., Worces- 
ter, Mass. 


Steel wire in small diameter sizes, down to 
0.006-in., low and high carbon content. An- 
nealed, hard drawn, tempered, bright, lac- 
quer finish, tinned, copper coated, cadmium 
coated and galvanized. 


WORTHITE (Alloy Steel)—Worthington Pump 
& Machinery Corp., Harrison, N. J. 


Ni 24, Cr 20, Mo 3, Si 3.5, C 0.07 max. Cu 
1.75, Mn 0.6, Fe, bal; furnished in finished 
rods or bars and as sand and centrifugal 
castings for turning, boring, welding, etc. 
Corrosion-resistant; high resistance to most 
acid slurries; ts, 85,000 psi, hot rolled, 70,- 
000 psi, sand cast; medium ductility; sp er, 
7.85; bhn, 145-190 hot-rolled, 140-175 sand 
cast. Used for pumping equipment, valves, 
pipe fittings and special apparatus for cor- 
rosion resistance. 


WYCKOFF (Cold finished steels)—-Wyckoff Steel 
Co., Pittsburgh. 


Controlled carbon and alloy steels; turned, 
polished, ground and polished shafting; an- 


nealed, strain and stress relieved, heat- 
treated, quenched and tempered steels; wide 
flats up to 12 x 2 in. 

WYNENE (Plastics resin) — National Plastic 
Products Co., Odenton, Md. 


Thermoplastic, nontoxic resin. When extruded 
offers lightness, flexibility, and resistance 
to moisture and chemicals. Available in 
neutral translucent and red, brown, tan, 
navy, royal blue, yellow, kelly green, nile 
green, black and white. Suitable for elec- 
trical insulation and as a protective coating 
for wires of all types. 


X 


XALOY (lIron-Nickel-Boron alloy) — Industrial 
Research Laboratory, Ltd., Los Angles 
11, Calif. 


Furnished in the form of sand castings, plate 
and rod. Requires no heat treatment. Ts, 
43,100 psi; comp str, 225,000 psi; ys, 42,000 
psi; hardness, Rockwell C62-C68; sp er, 
7.58; machinability, poor; weldability, good; 
abrasion resistance, high. Is used for liners 
and plungers in oilwell pumps, liners and 
bushings for plastic and rubber extruders, 
drill guides, etc. 


Xaloy-306: Ni, Co, Cr, Mo alloy cast to shape; 
requires no heat treatment. Ts, 45,000 psi; 
comp str, 200,000 psi; ys, 44,000 psi; im- 
pact str, low; hardness, Rockwell C50; 
machinability, fair; is resistant to hydro- 
chloric acid; abrasion resistance, high. 
A lining material for cylinders, applied by 
special process. Used for extruder cylinders 
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TRADENAMES 


for plastic extruding machines 
with Saran and similar materials. 


working 


X-CREPE (Thermosetting plastics) — Cincinnati 
Industries, Inc., Cincinnati 15. 


Phenol formaldehyde, thermosetting; furnished 
in rolls, sheets, die cut and coiled; also pre- 
forms for compression molding and laminat- 
ing. Abrasion resistance, medium, resists 
action of mild acid and alkaline solutions; 
flexural str, 13,000-15,000 psi (ASTM D 
650-42T); dielectric str, 300-400 volts per 
mil; ts 9200-12,000; comp str, 23,000-38,- 
000 psi; imp str, 1.0-4.5 ft-Ib (Izod); avail- 
able black, brown and dark colors; sp gr 
1.45; opaque; machinability, fair. For struc- 
tural or functional parts where properties 
of phenolics are desirable. 


XLO (Music spring wire)—Johnson Steel & 
Wire Co., Worcester, Mass. 


High carbon steel wire conforming to SAE 
1090 and 1095. In cold-worked state: Ts, 
250-450,000 psi; ys, 95% of ts; elong in 2 
in., approximately 2%; machinability, poor; 
weldability, good; is magnetic. Used for 
mechanical springs and wire forms. 


Y 


YOLOY (Nickel steel)—-Youngstown Sheet & 
Tube Co., Youngstown, O. 


C 0.05-0.40, Mn 0.3-1.0, Ni 0.75-0.375, Cu 
0.40-1.75; special service alloy steel fur- 
nished in rough bars or billets, finished rods 
or bars, tubing, sheets, coiled strip, and 
plates, for hot forging, stamping extruding 
and welding. In untreated state: Ts, 70,000 
psi and up, depending on carbon and man- 
ganese content; ys, 50,000 psi min; impact 
resistance, high; weldability, excellent; good 
machinability. 
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Z-170 (Powder metal)—Powdered Metal Products 
Corp. of America, Franklin Park, IIl. 


Contains 99% iron powder; furnished in 
pressed and sintered parts to specification; 
ts, as pressed and sintered, 70,000 psi; ys, 
as pressed and sintered, 63,000 psi; imp 
str (Izod), 3 ft-lb; Rockwell hardness, C 55; 
abrasion resistance, high; is self lubricating, 
has high resistance to wear. For ratchets, 
cams, valves, gears, etc. 


ZAMAK (Zine die casting alloys)—-New Jersey 
Zinc Co., New York. 


No. 3; Al 4.1, Mg 0.04, 
Head Special zinc. 


No. 5; Al 4.1, Cu 1.0, Mg 0.04, 
Horse Head Special zinc. 


remainder Horse 


remainder 


ZILLOY (Rolled zinc alloy)—-The New Jersey 
Zine Co., New York. 


Contains approximately 1% copper. Furnished 
in sheets and strip for forming and stamp- 
ing. 


ZINCGRIP (Galvanized sheet iron and steel)— 
Armco Steel Corp., Middletown, O. 


In strip or coils, with unusual forming and 
drawing qualities; for use wherever severe 
forming makes ordinary galvanized sheet 
metal unsatisfactory. Also supplied with a 
Paintgrip treatment. 


Hot and cold-rolled steels; obtainable in 
ARMCO ingot iron, copper-bearing steel and 
varying analyses of medium and low carbon 
steel. Available in sheet form; for severe 
forming requirements. 


lead-in, hot-dip coated sheets 
mild steel, or base metal. 


Long ternes; 
with ingot iron, 





For deep drawing requirements and paint. 
ability. 


Spiral-welded pipe, in wall thicknesses of 
7/64 to % inch, diameters 6 to 36 inches 
and lengths up to 50 feet; supplied mij 
coated, galvanized or bituminous coated anq 
lined. Available in standard or prefabric- 
ated fittings. 


ZIRCITE 1400 (Ceramic)—Stupakoff Ceramic & 
Mfg. Co., Latrobe, Pa. 


Furnished in rods and tubes. Abrasion resist- 
ance, high; chemical resistance, good; max 
cont serv temp, 2200 F; noninflammable; 
flexibility, high; dielectric str, 160 volts per 


mil; ts, 9000 psi; comp str, 80,000 psi; 
flexural str, 20,000 psi; moisture absorption, 
low; opaque; shatterproof; sp er, 0.315. 


For use where high chemical, heat and im- 
pact resistance are required. 


ZIRMET (Zirconium metal)—Foote Mineral Co., 
Inc., Philadelphia 44. 


Ductile zirconium metaP 99+; ftrrristte® in 
rough bars or billets, finished rods or bars, 
wire and sheet; for machining, cold work- 
ing, stamping, drawing and resistance weld- 
ing. In heat-treated state: Ts, 40,000 psi; 
sp gr, 6.5; nonmagnetic; machinability, 
good. For acid-resistant or alkaii-resistant 
parts, also vacuum tube elements. 


Z-METAL (Spheroidized pearlitic malleable iron) 
—Z-Metals, Inc., New York 17. 


C 2.0-2.5, Mn 0.7-0.9, S 0.08, P 0.12-0.15, 
plus Mo, Cu in some. Furnished as sand 
castings. Can be hardened in salt bath, and 
can be flame hardened. In heat-treated 


state: ts, 75,000-95,000 psi; ys, 50,000-60,- 
00 psi; elong in 2 in., 8-18%; Izod im- 
pact, 8-10 ft-lb; Bhn, 170-210; magnetic; 


weldability, poor; readily brazed; max cont 
serv temp, 1000 F; abrasion resistance, 
high. Good machinability. Used for cranks, 
levers, gears, power link chain, pump parts, 
etc. 
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Standard Stainless Steels 


Standard AISI types are listed numerically along with analyses and brief data on 
properties, characteristics and representative machine applications 


(Stainless steel tradenames, producers, and types and forms produced are listed on following page) 


Type 301; Cr 18, Ni 8 (18-8 type) austenitic, 

hardenable by cold work only; ts, 80-270,- 
000 psi; ys, 30-240,000 psi; elong in 2 in., 
40-5%. Furnished in rods, bars, billets, 
wire, sheet, plate, strip and tubing. For 
parts requiring good corrosion resistance 
combined with high tensile strength and 
good ductility. 


Type 302; Cr 18, Ni 8 (18-8 type) austenitic, 
hardenable by cold work only, ts, 80-250,- 
000 psi; ys, 30-225,000 psi; elong in 2 in., 
60-5%; fair machinability; excellent cold 
forming and welding properties. Furnished 
in sheet, strip, plate, bar, rod, forging 
billets and tube rounds, tubing, cold drawn 
shapes and structural shapes. For parts 
in acid handling, food and dairy equipment. 
Shafting, bearing plates, heat exchanger 
tubes, hydraulic tubing, piston rods, plung- 
ers, etc. 


Type 303; Cr 18, Ni 8 (18-8 type) austenitic, 
hardenable by cold work cnly; ts, 80-200,- 
000 psi; ys, 30-135,000 psi; elong in 2 in., 
55-10% ; good machinability; fair cold form- 
ing and welding properties. Furnished in 
sheet, strip, plate, bar, rod, forging billets, 
tube rounds, tubing, cold drawn shapes 
and structural shapes. For working parts 
in pumps and valves which must resist 
corrosion. For screw machine parts re- 
quiring strength plus good corrosion resist- 
ance. 


304; Cr 18, Ni 8 (18-8 type), austenitic, 
hardenable by cold work only; ts, 85-250,- 
000 psi; ys, 30-225,000 psi; elong in 2 in., 
60-5%; slightly better corrosion resistance 
than Type 302. Furnished in rods, bars, 
billets, wire, sheet, plate, strip, tubing and 
castings. For parts in chemical equipment 
such as shafting, bearing plates, heat ex- 
changer tubes, etc. ' 


Type 308; Cr 20, Ni 10 (20-10 type), auste- 
nitic, hardenable by cold work only; ts, 80- 
200,000 psi; ys, 30-175,000 psi; elong in 2 
in., 80-55%. Furnished in_ sheet, strip, 
plate, bar, rod, forging billets, tube rounds, 
tubing, cold drawn shapes, structural shapes 
and castings. For parts in chemical equip- 
ment; shafting, bearing plates, etc. Also 
welding rods. 


Type 309; Cr 25, Ni 12 (25-12 type) austenitic, 
hardenable by cold work only; ts, 95-190,- 
000 psi; ys, 45-165,000 psi; elong in 2 in., 
50-5%; resists scaling to 2000 F, fair ma- 
chinability, good cold forming properties and 
excellent weldability. Furnished in _ sheet, 
strip, plate, bar, rod, forging billets, tube 
rounds, tubing, cold drawn shapes and 
structural shapes. For parts that must op- 
erate continuously at high temperatures. 
Oil burner parts, furnace parts, heat ex- 
changers, air heaters, baffle plates, etc. 


Type 310; Cr 25, Ni 20 (25-20 type), auste- 
nitic, hardenable by cold work only; ts an- 
nealed, 70-155,000 psi; ys, 30-140,000 psi; 
elong in 2 in., 55-5%; good weldability, 
drawing and stamping properties; fair ma- 
chinability. Furnished in sheet, strip, plate, 
bar, rod, forging billets, tube rounds, tub- 
ing, cold drawn shapes and_ structural 
shapes. For parts subject to intermittent 
heating and cooling. Oil burner parts, heat 
exchangers, dye house, paper mill and chem- 
ical plant equipment. 


Type 316; Cr 18, Ni 12, Mo 3, (18-12-3 type) 
austenitic, hardenable by cold work only; 
ts, 80-170,000 psi; ys, 35-150,000 psi; elong 
in 2 in., 55-5%; fair machinabdility, excel- 
lent welding and cold forming properties. 
Best creep strength at high temp and best 
corrosion resistance of all grades. Fur- 
nished in sheet, strip, plate, bar, rod, forg- 
ign billets, tube rounds, tubing, cold drawn 
shapes and structural shapes. For 
Tequiring high corrosion resistance and high 
creep strength at elevated temperatures. 


Type 317; Cr 18, Ni 12, Mo 4, (18-12-4 type) 
austenitic, hardenable by cold work only; 
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ts, 80-170,000 psi; ys, 35-150,000 psi; elong 
in 2 in., 60-40% (annealed). Furnished 
in sheet, strip, plate, bar, rod, forging bil- 
lets, tube rounds, tubing, cold drawn shapes, 
structural shapes, castings. For parts for 
equipment in paper industry; shafts, bear- 
ing plates, piston rods, etc. 


Type 321; Cr 18, Ni 8, Ti 4 x C min; auste- 


nitic, hardenable by cold work only; ts, 80- 
170,000 psi; ys, 30-145,000 psi; elong in 2 
in., 55-5%; fair machinability, excellent 
welding and cold forming properties. Fur- 
nished in sheet, strip, plate, bar, rod, 
forging billets, tube rounds, tubing, cold 
drawn shapes and structural shapes. For 
welded parts not annealed after welding or 
which operate at 800-1200 F. Aircraft en- 
gine exhaust rings, flanges, etc. 


Type 347; Cr 18, Ni 8, Cb 8 x C min; auste- 


nitic, hardenable by cold work only; ts, 80- 
170,000 psi; ys, 30-150,000 psi; elong in 2 
in., 50-5%; fair machinability, excellent 
welding and cold forming properties. Fur- 
nished in sheet, strip, plate, bar, rod, forg- 
ing billets, tube rounds, tubing, cold drawn 
shapes and structural shapes. For welded 
parts not annealed after welding or which 
operate at 800-1200 F. Aircraft engine ex- 
haust rings, flanges, etc. 


Type 403; Cr 12 (straight chromium type) 


hardenable by heat treatment; ts, 100,000; 
elong in 2 in., 30%; bhn, 202-241; high 
impact resistance and elastic limit. Fur- 
nished in bar stock and wire. For parts in 
turbine construction; steam turbine blades. 


Type 405; Cr 12, Al 0.1-0.3 (12-Al type), not 


appreciably hardenable by heat heatment; 
ts, 60-75,000 psi; ys, 35-50,000 psi; elong 
in 2 in., 40-20%; is non-air-hardening. Fur- 
nished in sheet, strip, plate, bar, rod, forg- 
ing billets, tube rounds, tubing, cold drawn 
shapes, structural shapes and castings. For 
parts requiring welding, annealing boxes, 
quenching racks, oxidation-resistant parti- 
tions. 


Type 410; Cr 12 (straight chromium type), 


hardenable by heat treatment; ts, 60-180,- 
000 psi; ys, 30-160,000 psi; elong in 2 in., 
30-15%; good machinability and cold form- 
ing properties, good welding properties when 
annealed. Most popular forging grade of 
stainless. Furnished in sheet, strip, plate, 
bar, rod, forging billets, tube rounds, tub- 
ing, cold drawn shapes and _ structural 
shapes. Used where corrosion is not severe, 
for bolts, nuts, shafting, turbine blading, 
valve trim and heat treated parts where 
hardness and toughness are desired. 


Type 414; Cr 12, Ni 2, (12-2 type), harden- 


able by heat treatment; magnetic; ts, 119,- 
000 psi (approx); ys, 94,000 psi (approx); 
elong in 2 in., 25% (approx); good corro- 
sion resistance. Furnished in sheet, strip, 
plate, bar, rod, forging billets, tube rounds, 
tubing, cold drawn shapes and structural 
shapes. Knife blades, tempered rules, 
straight edges, scraper knives, mild springs, 
etc. Parts requiring better corrosion re- 
sistance and higher strength than Type 410. 


Type 416; Cr 12, (straight chromium type 


with sulphur or selenium added); excellent 
machinability; ts, 70-170,000 psi; ys, 40- 
140,000 psi; elong in 2 in., 30-10%; fair 
cold forming properties, fair corrosion resist- 
ance. Furnished in bar, rod, forging billets, 
wire, cold drawn shapes. For mass produc- 
tion machined parts. Carburetor, instru- 
ment -and electrical parts. Excellent for 
screw machine parts. 


Type 420 and 420F; Cr 13, C 0.35 (straight 


chromium type) highly hardenable by heat 
treatment; ts, 95-250,000 psi; ys, 60-200,- 
000 psi; elong in 2 in., 30-5%; fair ma- 
chinability and cold forming properties; 
good corrosion resistance. Type 420 F is 
free machining. Furnished in sheet, strip, 
plate, bar, rod, forging billets, tube rounds, 
tubing, cold drawn shapes, and structural 


shapes. Generally used for hard, keen, 
knife edges for cutlery and surgical instru- 
ments. 


Type 430; Cr 17 (straight chromium type), 


nonhardenable by heat treatment; resists 
scaling to 1500 F; excellent cold heading 
porperties, excellent machinability, does not 
discolor in atmosphere. Ts, 60-85,000 psi; 
ys, 35-55,000 psi; elong in 2 in., 35-20%. 
Furnished in sheet, strip, plate, bar, rod, 
forging billets, tube rounds, tubing, cold 
drawn shapes and structural shapes. For 
press plates, oil burner parts, screw ma- 
chine parts, trim for automobiles such as 
body moldings, hub caps, finishing wash- 
ers, gas tank caps, etc. Also trim for ap- 
pliances. 


Type 430F; Cr 17 with 0.07 S or Se; (straight 


chromium free machining type), nonharden- 
able by heat treatment; ts, 60-85,000 psi; 
ys, 35-55,000 psi; elong in 2 in., 25-10%; 
excellent machinability, fair cold forming 
properties. Furnished in forging billets, hot- 
rolled and cold-finished bars, wire and pol- 
ished shafting. Particularly suitable for 
parts requiring considerable machining and 
which need only moderate corrosion resist- 
ance. Screw machine parts. 


Type 431; Cr 16; Ni 2; (straight chromium 


type), hardenable by heat treatment; ts, 
110-200,000 psi; ys, 80-150,000 psi; elong 
in 2 in., 20-15%; good machinability; fair 
cold forming properties; resists scaling to 
1500 F. Best corrosion resistance of all 
hardenable stainless steels. Furnished in 
sheet, strip, plate, bar, rod, forging billets, 
tube rounds, tubing, cold drawn shapes, 
structural shapes. For parts requiring ex- 
cellent physical properties coupled with high 
corrosion resistance. 


Type 440 C and 440 A, B and F; Cr 17; C 


1.00 (straight chromium type), hardenable by 
heat treatment; ts, 110-285,000 psi; ys, 60- 
275,000 psi; elong in 2 in., 15-2%; fair ma- 
chinability and cold forming properties. 
Types A and B are of same analysis ex- 
cept for lower carbon content, thus are 
less hardenable. Type F is free machining. 
Furnished in sheet, strip, plate, bar, rod, 
forging billets, tube rounds, tubing, cold 
drawn shapes, structural shapes. Needle 
valves, ball check valves, ball bearings, 
scissors, rules, cutlery, etc. 


Type 442; Cr 20, Cu 1; hardenable by cold 


work only; magnetic; annealed, approx prop- 
erties are: Ts, 90,000 psi; ys, 50,000 psi; 
elong in 2 in., 22%. Resists scaling to 1600 
F. Furnished in sheet, strip, plate, bar, 
rod, forging billets, tube rounds, tubing, 
cold drawn shapes, and structural shapes. 
Scale resistant parts such as in furnaces, 
soot blower tubes, stirring rods and ladles 
for molten nonferrous metals. 


Type 446; Cr 27 (straight chromium type), 


nonhardenable by heat treatment; ts, 75- 
85,000 psi; ys, 45-60,000 psi; elong in 2 in., 
35-20%; resists scaling to 2000 F; corrosion 
resistance equal to 18-8. Furnished in sheet, 
strip, plate, bar, rod, forging billets, tube 
rounds, tubing, cold drawn shapes, struc- 
tural shapes. For parts requiring moderate 
strength when operating at high tempera- 
tures. Valves and fittings, baffle plates, 
heaters, oil burner parts, etc. 


Types 501 and 502; Cr 4-6, Type 501 has 


over 0.10 C; Type 502 has 0.10 C max. 
Otherwise analyses identical. Hardenable by 
heat treatment; magnetic; ts, 60,000 psi 
min; ys, 25,000 psi min; elong in 2 in., 
30% min. Heat and corrosion resistance be- 
tween that of plain steels and the high 
chromium and chromium-nickel steels. Fur- 
nished in sheet, strip, plate, bar, rod, forg- 
ing billets, tube rounds, tubing, cold drawn 
shapes, structural shapes. For parts in 
high temp service; oil refinery and chem- 
ical equipment. 
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Stainless Steels—Tradenames and Producers 


Tradenames of stainless steels are listed alphabetically along with names of pro- 
ducing companies, and standard AISI types and forms produced 


(For data on analyses, characteristics, properties, and representative machine applications, see Page 281) 


ALLEGHENY METALS Allegheny Ludlum 
Steel Corp., Breckenridge, Pa. 

Types 301, 302, 303A, 303C, 303S, 304, 305, 
308, 309, 310, 314, 316, 317, 321, 347, 403, 
405, 410, 414, 416, 418, 420, 430, 431, 
440A, 440C, 446, 501, 501 plus Mo, 502, 502 
plus Mo. All types produced in the form 
of bars, sheets, strip, plate, shapes, forg- 
ings, castings, and wire. 


ALMET—Alloy Metal Wire Co. 
Park, Pa. 

Types 302, 304 and 420 in the form of wire, 
rod and strip. Types 303, 308, 309, 310, 
316, 317, 321, 347, 410, 416, 430, 442, and 
446 in the form of wire and rod. 


Inc., Prospect 


ARMCO—Armco Steel Corp., Middletown, O. 

Types 302, 304, 304ELC, 308, 316, 316ELC, 
321, 347, 410 and 430 in the form of bar, 
wire, sheet, strip, plate and angles. 

Type 301 in the form of bar, wire, sheet, strip 
and angles. 

Types 309 and 446 in the form of bar, wire, 
sheet, strip and plate. 


Types 405, 414, 420, 431, and 442 in the 
form of bar, wire and angles. 
Types 303, 310, 416, 420F, 430F, 440A, 


440B, 440C, 440F, 501, and 502 in the form 
of bar and wire. 
Type 403 in the form of bar. 


B & W CROLOY—Babcock & Wilcox Tube Co., 
Beaver Falls; Pa. 

Types 302, 302B, 304, 308, 309, 310, 316, 317, 
321, 347, 405, 410, 414, 420, 430, 440C, 
_ 501, 501 with Mo, 502, and 502 with 

°o. 


Se Steel Vo., Bethlehem, 

a. 

Types 302, 304, 308, 309, 310, 316, 317, 321, 
347, 403, 410, 414, 420, 430, 431, 440A, 
440B, 440C, 442, 446, 501, and 502 in the 
form of bars and billets. 


ee: | ~agpediieees Steel Co., Bethlehem, 
a. 


Types 303 and 416 in the form of bars and 
billets. 


CARPENTER—The Carpenter Steel Co., Read- 
ing, Pa. 

Types 302, 303, 304, 308, 309, 310, 316, 317, 

321, 329, 347, 403, 405, 406, 410, 414, 416, 


420, 420F, 430, 430F, 431, 440A, 440B, 
440C, 440FM, 442, 443, and 446 in the 
form of bars, billets, wire and strip. 


282 


ENDURO—Alloy Steel Division, 
Corp., Massillon, O. 

Types 301, 302, 302B, 303, 304, 305, 308, 
309, 309S, 310, 316, 317, 321, 347, 403, 410, 
414, 416, 420, 420F, 430, 430F, 431, 440, 
442, 446, 501 and 502 in the form of pig or 
ingot, rough bars or billets, finished rods 
and bars, coil and straight strip, tubing, 
wire, sheet, and plate. 


Republic Steel 


ES—Eastern Stainless Steel Corp., Baltimore 3, 


Md. 

Types 301, 302, 302B, 304, 304ELC, 309, 310, 
316, 305, 321, and 347 in the form of 
sheet and plate. 


GLOBE—Globe Steel Tubes Co., Milwaukee. 
Types 304, 316, 321, 347, 410, 430, 446, 501, 
and 502 in the from of seamless tubing. 


GLOWELD—Globe Steel Tubes Co., Milwaukee. 

Types 301, 302, 304, 308, 309, 310, 316, 317, 

321, 347, 403, 405, 410, 430, and 446 in the 
from of welded tubing. 


INGERSOLL—Ingersoll Steel & Disc Div., Borg- 
Warner Corp., Chicago. 

Types 302, 304, 316, 317, 347, and 430 in 
the form of sheet and plate and 18-8 stain- 
less clad sheet and plate from No. 18 gage 
to %-inch. 

Types 309, 310, 410, 446, 501, and 502 in the 
form of sheet and plate. 


JESSOP—Jessop Steel Co., Washington, Pa. 
Types 301, 302, 303, 304, 308, 310, 316, 317, 
321, 347, 403, 405, 410, 416, 420, 420F, 
440F, 440A, 440B, 440C, 440F, 430, 430F, 
442, 446, 501 and 502. 


MISCO METAL—Michigan Steel 
Detroit 7, Mich. 
Types 330, 430, 310 and 309. 


Casting Co., 


REZISTAL—Crucible Steel Co. of America, New 
York. 

Type 301 in the form of bar, sheet, plate, hot 
and cold-rolled strip, and wire. 

Types 302, 302B, 303, 304, 311, 314, 325, 403, 
405, 414, 420 in the form of bar, sheet, 
plate, hot and cold-rolied strip, wire, forg- 
ings and precision castings. 

Types 347F, 420F, 430F, 431, and 440F in 
the form of forgings. 

Type 305 in the form of bar, sheet, plate, hot 
and cold-rolled strip. 

Types 308 and 309 in the form of bar, sheet, 
plate, hot and cold-rolled strip, wire and 
electrodes. 


Types 310, 410 and 318 in the form of bar 
sheet, plate, hot and _ cold-rolled strip 
wire, forgings and precision castings. 

Types 316, 317, 330 and 347 in the form o 
bar, sheet, plate, hot and cold-rolled strip 
wire, forgings, precision castings and ele. 
trodes. 

Type 321 in the form of bar, sheet, plate 
hot and cold-rolled strip, and wire. 

Type 416 in the form of bar, sheet, 
forgings and precision castings. 

Types 430, 442, 446, 501 and 502 in th 
form of bar, sheet, plate, hot and col. 
rolled strip, wire, forgings and electrodes 

Types 440A, 440B and 440C in the form o 
bar, sheet, plate, hot and cold-rolled strip 
wire and forgings. 


plate 


SHARON—Sharon Steel Corp., Sharon, Pa. 
Types 301, 302, 302B, 303, 304, 308, 30% 
310, 316, 317, 321, 347, 403, 405, 406, 410 
414, 416, 420, 420F, 431, 440A, 440B, 440c 
440F, 430, 430F, 442, 443, 446, 501 ani 
502. 


STERLING—Firth Sterling Steel 
Corp., McKeesport, Pa. 

Types 301, 302, 303, 308, 309, 403, 405, 414, 
416, 420, 420F, 430, 430F, 431, 440A, 440B 
440C, 440F, 442, and 446 in the form of 
billets, bar, forgings, hot-rolled coil, colé- 
drawn rod, centerless-ground bar, and colé- 
drawn wire. 

Types 304, 310, 316, 317, 321, 347, and 410 in 
the above forms plus tube rounds. 


& Carbide 


STERMET—Sterling Alloys Inc., Woburn, Mass 
Types 302, 303, 309, 310, 312, 316, 327, 330 
and 347. 


SUPERIOR—Superior Steel Corp., Carnegie, Pa 
Types 301, 302, 304, 305, 310, 316, 321, 347 
410, 414, 420, 430, 440A, 440B, 440C, ani 
446 in the form of hot and cold-rolled strip 


TIMKEN—Timken Steel & Tube Div., Timken 
roller Bearing Co., Canton 6, O. 
Types 301, 302, 303, 304, 308, 309, 310, 316, 


317, 321, 347, 405, 410, 414, 416, 420, 420F, 


431, 440A, 440B, 440C, 440F, 430, 430F, 
442, 501, 502. 

U. S. S. STAINLESS—American Steel & Wirt 
Co., Cleveland. 


Types 301, 302, 303, 304, 308, 309, 310, 31! 
316, 317. 321, 347, 403, 405, 410, 416, 430 
446, 501, 502. 
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Index of Materials by Type 


This cross-reference index provides a key between alloying constituents and trade- 
names. Tradenamed materials are indexed primarily under the base or predominat- 
ing alloying element or, in some cases such as bearing metals, under the primary use. 
Alloying elements which control the properties of the material are arranged alphabetic- 
ally as subheads under the main heads. In a few cases additional controlling elements 
are added in italics 


(For data on analyses, characteristics, properties, and representative machine applications, see Page 225) 


IRON & STEEL 


Carbon Steels 


Acipco 

Agaloy 

Ajax 

Aristoloy 
Bethlehem 
Bethloc 
Birdsboro 
Buffalo 
Bundyweld 
Calstrip 
Commonwealth 
Continental 
Cumberland 
Dodge 

Eclipse 
Economo 17 
Elastuf JJ 
Elastuf Media 
Electrunite 
Esco 

Expanded Metal 
Farrell 
Follansbee 
Globe 

Hylastic 

Ideal Electric Steel 
Inland 

Jalcase 

J&L 
Keystone 

Kidd 

Laminum 
Michigan 
Midvale 
Midvaloy 
Nikoh 

Page 
Pittsburgh 
Planet 
Pompton 

PSF 

ed Anchor 
Rockrite 

8-G 

Sharon 

Speed Case 
Speed-Treat 
Standard 
Strain-Tempered 
Superior 

Tesco 
Thinsteel 
Timken 
Ti-Namel 
Ultra-Cut 
U.S.S. 

U.S.S. Amercut 
U.S.S. American Quality 
U.S.S. Shelby 
XLO 


Chromium 
Steels 


Acipco 

Agaloy 
Allegheny Metals 
Almet 

Armco 
Bethadur 
Bethalon 
Bethlehem 
Buffalo 

B & W Croloy 
Carpenter 
Chemalloy 
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Circle L 
Cooper Alloys 


Elastuf (Ni, Mo) 
Electrunite 

Esco 

Expanded Metal 
Globe 

Gloweld 
Hotform 
Hylastic 
Ingersoll 

Kidd 

Kleenkut 
Lo-Cro 
Micro-rold 
Midvale 
Midvaloy 
Ohmaloy (Al) 
Page 

Peterson 

Red Cut Superior (C) 
Rezistal 
Rockrite 
Sealmet 

Sharon 

Sterling 
Superior No, 3 
Superior 

Teton 
Thermalloy HC 250 
Thinsteel 
Timken 
Weldrawn 
U.S.S. Carilloy 
U.S.S. Cor-Ten 
U.S.S. Shelby 
U.S.S. Stainless 
Trentweld 


Chromium- 
Molybdenum 
Steels 
Amsco 
Atlas No. 93 
Bescoloy 
Bethlehem 
B & W Croloy 
Circle L 
Continental 


DM 

DM-45 (Si) 
Elastuf Chro-moly 
Globe 

Nitralloy 


Pressuredie No. 2 (W) 


Pyrasteel (Si) 
Shell Die (Si) 
Sicromo (Si) 
Worthite 


Chromium- 
Molybdenum- 
Nickel 

Steels 


Bethlehem 
Calite 
Chiorimet No. 3 
Continental 
Cuprodie 
Durimet 20 
Durite 

Durodi 

Eis 57 


Elastuf 44 
Fahralloy 
Finkl 
Heppenstall 
Hy-Ten 
Lukens 
Tisco 


Chromium- 

Manganese 

Steels 
Armacast 
Bethlehem 
Circle L 
Hy-Ten 
Lukens 
Nurex 
PSI 
Tisco (Mo) 
T.R.S. 


Chromium- 

Nickel 

Steels 
Accoloy 
Acipco 
Agaloy 
Allegheny Metals 
Almet 
Armco 
Bescoioy 
Bethadur 
Bethalon 
Bethlehem 
Buffalo 
B & W Croloy 
Calite 
Carpenter 
Chemalloy 
Chromax 
Chromel 
Cimet 
Circle L 
Continental 
Cooper Alloys 
Durco 
Eclipse 
Elastuf (Mo) 
Electrunite 
Esco 
Evansteel 
Expanded Metal 
Fahralloy 
Globe 
Gloweld 
Hylastic 
Ingersoli 
Kidd 
Lo-Cro 
Lukens 
Mayari R 
Michiana 
Micro-rcld 
Midvale 
Page 
Par 
Pioneer 
Pyrasteel (Si) 
Republic Cor-Ten 
Rezistal 
Sharon 
Sterling 
Superior 
Thermalloy 
Thinsteel 


Timken 
Trentweld 
U.S.S. Carilloy 
U.S.S. Shelby 
U.S.S. Stainless 
Weldrawn 


Chromium- 
Vanadium- 
Tungsten 
Steels 
Bethlehem 
Gold Anchor 
Marvel 
Seminole Hard 


Copper 

Steels 
Beth-cu-loy 
Bethiehem 


Manganese 

Steels 
Amsco 
Carcometal 
Circle L 
Esco 
Kidd 
La-Sulphite 8640 
Lukens (V) 
Max-el 
Neloy 
Silver Star 
Stressproof 
Strong No, 18 
Timken 
Tisco 
Tritex No. 2 
U.S.S. AR steel 
U.S.S. Carilley 
U.S.S. Man-Ten 
Univan C 


Manganese- 

Molybdenum 

Steels 
Bethlehem 
Circle L 
Continental 
Deward 
Dodge 
Hy-Ten 
Lukens 


MM 
Moly-Telastic 
Neloy 

Pitaloy 


Manganese- 

Nickel 

Steels 
Allegheny Ludlum 
Bethlehem 
Resistress (V) 
Tisco 
U.8.8. Mang-Ni-Cu 
Univan 
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Manganese- 

Silicon 

Steels 
Allegheny Grade 609 
Bethlehem 
Blue Anchor 
Carpenter 
Colonial 
Graph M.N.S. (Ni) 


Molybdenum 
Steels 


Bethlehem 
Circle L 

Lukens 

Red Streak 
Republic Aldecor 


Molybdenum- 
Nickel 
Steels 


Bethlehem 

Chlorimet No. 3 

Circle L 

Continental 

Finkl 

Molybdenum Permalioy 
(Fe) 

Monimax 

Republic Double Strength 

Tigerloy 


Nickel 

Steels 
Allegheny Ludlum 
Bethlehem 
Carpenter 
Chromel 
Dodge 
Kidd 
Lukens 
Nicloy 
Nikro (Cr) 
Nilvar 
Sharon 
Timken 
Tioga 
U.S.S. Carilloy 


Silicon 

Steels 
Allegheny Ludlum 
Armco 
Bethlehem 
Durichlor (Mo) 
Duriron 
Eclipse 
Graph-Sil 
Mosil 
Silman 
Silmo (Mo) 
T-Loys (Mo) 


Other 

Alloy Steels 
Chrome-Vanadium 
Commonwealth 
Electrunite 
Globe 
Graph-Mo 
Graph-Tung 
Ideal Electric Steel 
Keystone 
Midvale 
Par-Exc 
Pittsburgh 
Planet 
PSF 
Python 
Rayduct 
Rigidized Metal 


U.S.S. Amercut 

U.S.8. American Quality 
U.S.S. Carilloy 

U.S.S. Premier 
Vanadium Permendur 


Alloy Cast Irons 


Acipco 
Afcoloy 
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Afiron 
Belectric 
Carcoloy 
Eleverite 
Hitest 
Hunt-Spiller 
Iralite 
Jefaloy 
Littite 

Ni Hard 
Ni Resist 
Ni Tensyliron 
Sorbo-Mat 
Tuftest 


Malleable Irons 
Belectromal 
Belmalloy 
Ermal Z-Metal 
Mallix 
Perduro 
Promal 
Shockproof 
Supermal 
Z-Metal 


Special Steels (not 
otherwise specified ) 
Acme Strip 
Adamantine 
Ammonoduct 
Anchor 


AW Dynalloy 
Beth-co-weld 
Bethtelductor 
Binney 
Birdsboro 

B & W 5202 
Chemalloy N Series 
Colorstrip 
Commercial 
Congo 
Dynalloy 
Elastuf Penn 
Esco 

Farrell 
Fivepoint Deephard 
Graph-Al 
Hi-Steel 
Isocast 

Jalloy 

Kidd 

Lukens 
Machempite 
Max-el 
Michigan 
Mo-Max 
Mumetal 
Naco 
National 
N-A-X 
Otiscoloy 
Timken 


Irons 
Armco 
Byers Genuine 
Crasfloy 
Cromonite 
Ermalite 
Falls 
Frankite 
Globeiron 
Hiperco (Co) 
Hipersil (St) 
Hytemco 
Jewell 
Mayari 
Meehanite 
Shenango-Penn 
Silvery Mayari 
Tonean 
Xaloy 


ALUMINUM BASE 


Alclad 

Alcoa 

Allcast No. 60 
Apex 

Cemco 

Doler Alsiloy No. 1 
Doler Alsiloy No. 9 
Doler Alsiloy No. 10 
Do-Lite 

Expanded Metal 
General 

Hytenat 

Isocast 


Kaiser Aluminum 
Lectro-Pat 
Nemaloy 
Permite 
Permold 
Planet 
Precision 
Precision 
Red-X 
Reynolds 
Silvercote 
Ternalloy 
Trualoy 
Utica 
Welbronco 
Wellcast 
Wolverine 


BEARING METALS 


Babbitt 


Adamant Super-Genuine 
Defender 

Dutch Boy 

Glacier 

Glyco 

Grac 

Graphalloy 

Hoyt 

Mogul 

National 

Pitt 

Power Nickel Genuine 


Other 

Bearing Metals 
Agricola 
Anfriloy 
Bearium Metals 
Bound Brook 
Bunting 
Compo 
Federal 
Graphalloy 
Idealoy 
Johnson 
Ledaloyl 
Lumen Alloys 
Magnolia 
Mueller 600 
National 
Oilite 
Powdiron 
Promet 
Pyramid 
Sabeco 
Satco 
Sandusky 
Selflube 


BIMETALS 


Chace 
Wilco 


BISMUTH BASE 


Cerrobase 
Cerrobend 
Cerrolow-117 
Cerromatrix 
Cerrotru 


BONDED OR 
PLATED 


Allegheny Metal 
Stainless Clad 
Apollo 
Colorstrip 
Copperweld 
Ingaclad 
Makepeace 
Ni Clad 
Ornametl 
Paintgrip 
Permaclad 
Platinum Clad 
Plymet! 
Rosstyn Metal 
Silvercote 
Superior 
Suveneer 
Weiralead 
Weirzin 
Zincgrip 


COBALT BASE 


Alnico (Al, Ni) 
Cunico (Co) 
Haynes Stellite 


Redhard NF 
Tantung 

Tisco 

Vectolite (Fe) 
Vitallium 


COPPER BASE 


High Copper 
Ampco Metal 
Bridgeport 
Chase Tellurium Copper 
Cupaloy 
Eclipse 
Hussey 
Revere 


Copper- 

Aluminum 
Ampco Metal 
Ampcoloy 
Aur-o-met 
Avialite 
Everdur (Si) 
Frontier 
Molin Metal 
Resistaloy (Ni) 
Revere (Si) 
Tempaloy (Ni) 
Titan (Si) 


Copper- 
Aluminum- 
Iron 


Ampcoloy 
Resistac 
Trualoy 
Tuf-Stuff-224E 


Copper- 

Beryilicia 
Berylco 
Conduloy 
Silvercote 
Weldrawn 


Copper- 

Lead-Zine 
Bridgeport 
Scovill 


Copper- Nickel 


Adnic 

Advance 

Ambrac 

Ampco Metai 
Anaconda 
Bridgeport 
Cunife (Fe) 
Dairywhite 
Excelsior 
Frontier 

LMC 

Phosnic 

Scovill 

Telnic Bronze 
Ti-Nic-O-Sil (Zn) 
Waukesha Metals 
Wolverine 


Copper- 

Silicon 
Bridgeport 
Duronze Alloys 
Everdur (Mn) 
Herculoy (Sn or Mn) 


Copper-Tin 
Ampco Metal 
Bearium Metals 
Bridgeport 
Frontier 
Harris 80-10-10 
Scovill 
Seymour 
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Alp 


Abra 
Aeris 
Agile 
Aircc 
Alad 
All-S 
Alum 
Amp 
Amsc 
APW 
Arca] 
Arcos 
Boroc 
Bron: 
Cerro 
Colm 
Cresc 
Crom 
Cupre 
Cutro 
Diewe 
Easy- 
Econc 
Elkal 
Eurek 
Eutec 
Eutec 
Eutec 
Eutec 
Eutec! 
Farm: 
Ferro 
Fleetv 
Genex 
Handy 
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Tiger (Pb) 
Trualoy (Pb) 


Copper- 

Tin-Zine 
Anaconda 
Bridgeport 
Chamet 
Scovill 
Shook Alloy 664 
Trembronze 
Titan 
Tobin 


Copper-Zinc 


Aeterna 600 
Ampco Metal 
Anaconda 
Bridgeport 

Chase (Pb) 

Hecla 
Hi-Ten-Si-Loy 
Hy-Ten-Sl (Al, Mn, Fe) 
Logan 

Oreide (Sn) 
Revere (Ni) 
Scovill 

Seymour (Ni) 
Tombasil (St) 
Trualoy (Al, Fe) 
Wolverine (Al) 


Other Copper Alloys 


Alpro 

Ampcoloy 
Buffalo 

Chase 
Doler-Brass 
Elephant Brand 
Elkonite 
Expanded Metal 
Laminum 
Lektromesh 
LMC 


Mallory 
Moccasin 
Precision 
Randall 

Revere 
Rigidized Metal 
Sandusky 
Shenango-Penn 
Silvercote 
Superior 
1ru-Con 
Welbronco 
Wellcast 


WELDING AND 
HARD-FACING 
ELECTRODES, 
BRAZING 
COMPOUNDS 
AND SOLDERS 


Abrasoweld 
Aerisweld 
Agile 

Airco 
Aladdin Rod 
All-State 
Aluminweld 
Ampco-Trode 
Amsco 
APW 
Arcaloy 
Arcos 

Borod 
Bronzochrom 
Cerroseal 
Colmonoy 
Crescent 
Cromansil 
Cupro-Arc 
Cutrode 
Dieweld 
Easy-Flo 
Economy Hardface 
Elkaloy 
Eureka 
Eutecrod 
Eutechrom 
Eutectic 
Eutectofilm 
Eutectrode 
Farmface 
Ferroweld 
Fleetweld 
Genex 
Handy Flux 
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Hardex 

Hardweld 

Hascrome 

Haystellite 

Indium 

Kwikmetal 

Laternex 

Lenk Super 
Aluminum Solder 

Machine-Face 

Magic Plastic 
Body Solder 

Manganal 

Manganweld 

Mang-Co 

Marquette 

Metal & Thermit 

Moiex 

Mo-Mang 

Nickel-Arc 

Nicromol 

Ni-Hard 

Orrweld 

Oxweld — 

Oxycuttend 

Pal-Weld 

Penn 

Phos-Copper 

Railface 

Resistwear 

Rexarc 

River RS Brand 

Rotometals 

Rubyfluid 

Shield-Arc 

Shober 

Sil-Fos 

S-M-S Alloys 

Softweld 

Solderall 

Stainweld 

Stoodite 

Stoody 

Stoody Self-Hardening 

Stoody Tube Borium 

Temdco 

Titan 

Tool-Arc 

Toolface 

Toolweld 

Tri-Core 

Trindle Speedweid 

Trodaloy 

Tube Tungsite 

Tungrod 

Unimetal 

Vertex 

Wear-Arc 

Weld-Arc 


MAGNESIUM BASE 


Apex 
Doler-Mag 
Dowmetal 
M-13 
Mazlo 
Utica 
Welbronco 
Wellcast 


NICKEL BASE 


Agaloy 

Alray 

Buffalo 
Bundyweld 
Conpernik 
Cooper Alloys 
Eclipse 
Expanded Metal 
Hastelloy 
Hipernik (Fe) 
Ilium G 
Inconel 

Invar 

K-42-B 

Kovar 
Lektromesh 
Michiana 

Monel 
Nichrome-Nichrome V 
Nickel 

Ni-Span (Ti, Cr) 
Precision 
Sandusky 
Shenango-Penn 
Superior 
Weldrawn 
Xaloy-306 


POWDER METALS 


B-50 
Carboloy 


Crowley 

E-1 to E-15 
E-70 

F-10 to F-80 
Gempco 
Gibsiloy 
Gramix 
Hardy 
Hardyne 
Hevimet 
Ledaloyl 
Magicores 
MD 


MRCO 

New Jersey Zinc 
Oilite 
Plast-Iron 
Plast-Manganese 
Plast-Nickel 
Plast-Silicon 
Plast-Sponge 
Plast-Steel 
Powdiron 
Powmetco 
Sinteel 
Stackpole 
V-R 

W-30 

W-55-a 

W-56 

W-58 
Wel-Met 
Wilco 

Z-70 


PLATINUM BASE 


Baker 
Elkonium 
Ney-Oro-G 
Paliney (Pb) 
Wilco 


SILVER BASE 


Elkonite 

Elkonium 

Silmanal (Mn, Al) 
Wilco 


TUNGSTEN BASE 


Firthaloy 

Firthite 

High Density 
Alloy 112 

Kennametal 

Mallory 

MCA 

Talide 

V-R 

Wilco 

Zirmet 


ZINC BASE 


Apex 
Doler-Zink 
Eraydo Alloy 
Illinois 
Precision 
Zamak 

Zilloy 


ZIRCONIUM BASE 


Zirmet 


PLASTICS, 
THERMOSETTING 


Melamine Formaldehyde 

Consoweld 

Farlite 

Insurok 

Melmac 

Micarta 

Phenopreg 

Plaskon 


Phenolic 
Baker Casting Resin 


INDEX BY TYPE 


Celoron 
Consoweld 
Co-ro-lite 
Dilecto 
Durez 
Durite 
Farlite 
Formica 
Heresite 
Indur 
Insurok 
Interlake 
Intuc 
Kys-ite 
Lamicoid 
Marblette 
Mecoboard 
Ohmoid 
Phenolite 
Plastone 
Plyophen 
Resinox 
Ryertex 
Sko-Resin 
Spauldite 
Synthane 
Taylor Fibre 
Taylor Phenol Fibre 
Tego 
X-Crepe 


Polyvinyl Butyral 
Butacite 


Urea 
Beetle 
Insurok 
Lamicoid 
Plaskon 
Uformite 


Cold Molded 


Garit 
Gummon 
Hemit 

Tegit 
Thermoplax 


Other Types 


Allymer 
Cardolite 
Cellulak 
CR-39 
Ebrok 
Furatone 
Gemloid 
Glastic 
Haveg 41, 48, 60 
Hiden 
Homalite 
Kriston A 
Laminac 
Lamineer 
Marcolite 
MR 
Panelyte 
Reanite 
Resistal 
Rosite 
Selectron 
Shell-Pli 
Valite 
Vibrin 
Victoprene 


PLASTICS, 
THERMOPLASTIC 


Acrylic 
Gemlite 


Aniline Formaldehyde 
Vulcoid 


Cellulose Acetate 


Celanese 
Chemaco 
Durashield 
Fibestos 
Hercules 
Inceloid 








INDEX BY TYPE 


Koppers Cellulose 
Acetate 

Lumarith 

Nixon C/A 

Plastacele 

Plax 

Sandee 

Tenite 

Tulox 


Cellulose Hydrate 
Vulcoid 


Cellulose Nitrate 


Celluloid 
Nitron 
Nixon C/N 
Pyralin 


Ethyl Cellulose 
Celcon 
Chemaco 
Ethocel 
Koppers Ethyl 

Cellulose 
Nixon E/C 
Norcell 
Plax 
Sandee 
Thermo-Cast 
Tulox 


Polyamide 
Nylon 
Polyco 


Polyethylene 
Jodapac 
Plax 
Polythene 
Visqueen 


Melamine © 
Resimene 


Methyl Methacrylate 
Irilite 
Lucite 
Plax 
Plexiglas 
Sandee 


Polystyrene 
Chemaco 
Koppers Polystyrene 
Lustrex 
Parsan 
Piccolastic 
Plax 
Polyflex 
Sandee 
Styron 


Polyvinyl Acetal 
Saflex 


Polyvinyl Alcohol 


Compar 
Elvanol 


Styrene 
Lustron 
Marbon S 
Plexene 
S-Polymer 


Vinyl 
Ace Saran 
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Fibron 
Gemflex 
Geon 
Resproid 
Sandee 
Saran 
Synflex 
Syntholvar 
Ultron 
Viskord 
Voltron 


Other Types 


Aquaflex 
Cerex 
Cliderite 
Compac 
Duralon 
Elastron 
Elvacet 
Forticel 
Gemloid 
Hyflex 
Insurok 
Irilite 
Irv-O-Lite XTE 30 
Ivi-Flex 
Joda 
Koroseal 
Lumite 
Molex 
Parian 
Parnal 
Resilon 
Resistoflex 
Teflon 
Transflex 
Tru-Size 
Tygoflex 
Tygon 
Ultron 
Vimlite 
Vistanex MM 
Wynene 


ADHESIVES 


Hydrocal 
Hydrostone 
Koppers 

Magic Iron Cement 
Magic Plastic Lead 
Paisley 

Penacolite 
Pleximent 

Resin X-2 


ASBESTOS 


Aztec 
Stonewall 
Terratex 
Victopac 
Victor 


BONDING RESINS 


Amberlite 
Dow Corning DC 2103 


CARBON & 
GRAPHITE 


Carbocell 
Graphicell 
Graphitar 
International 
Karbate 
Key 
National 
Ohio 
Purebon 
8.C.P. 

St. Marys 
Speer 
Supergraph 


CERAMICS 


AlsiMag 
B&W 
Ceraware 
Colonial 
Cordierite 
Crolite 


Elemite 
Isolantite 
Lavite 
Lavolain 

Pinco 

Shamva Mullite 
Steat.te 
Stupakoff 
Thermolain 
Titanates 

U. 8, Standard 
Usalite 1350 
Vitreosil 
Vitric-10 
Zircite 1400 


COMPOSITIONS 


Aertite 
Armstrong’s 
Celite 
Cel-O-Glass 
Cohrlastic 
Darex 
Dufelt 
Eel-Slip 
Elasto-Rib 
Empire 
Fairprene 
Featherweight 
Felpro 
Feltan 

FV 
Fyberoid 
Gaskofelt 
Harris Silentbloc 
Hy-Temp 
Insulkote 
Irv-O-Slot 
Irv-O-Volt 
Maizewood 
National Switch Insulation 
Razoseal 
Refrasil 
Resistofelt 
RS 
Ruberoid 
Santocel 
Turbo 
Unisorb 
Vellumoid 
Vellutex 
Vistex 
Vulcabeston 


CORKS 


Armstrong’s 


FELTS 


American 
Booth 
Felters 


K 
West felt 


FIBERS 


Armstrong’s 
Brandywine 
Centraline 
Diamond 

Fabroil 

National Fibre 
Peerless 

Penn 

Spaulding Armite 
Spaulding Fibre 
Spauldo 

Victorite 
Wilmington Fibre 


GLASSES 


Blue Ridge 
Carrara 
Corning 
Duolite 
Duplate 
Electrapane 
Fiberglas 
Flexseal 
Herculite 
KGI 


Multiplate 
Pennvernon 


Pittsburgh 
Polaroid 
Pyrex 
Safetee 
Thermopane 
Tuf-Flex 
Twindow 
Vycor 


LEATHERS 


Graton & Knight 

Leathers 
Korry-Krome 
Vim 


MICA 


Micabond 
Micanite 
Mycalex 


REFRACTORIES 


Blazecrete 
Firecrete 


RUBBERS 


Acadia 
Ace 

Ajax 
Ameripol 
Armstrong’s 
Butaprene 
Butyl 
Cell-Tite 
Conservo 
G-E 
Grakone 
Hycar 
Johnson 
Lord 
Luzerne 
Maltese Cross 
Monarch 
Neoprene 
Orco 
Perbunan 
Rub-Erok 
Silastic 
Spongex 
Tensilastic 
Texfoam 
Thiokol 
Tyer 

U. S. Rubber 
Victolene 
Vitalic 
Vix-Syn 


VARNISHES 


Dow Corning DC 993 
and DC 996 

Harvel 

Indur 

Irvington 


WOODS 


American 
Armorply 
Benelex 70 
Densewood 
Dens-Tech 
Die-Tech 
Farlite Compreg 
Fybr-Tech 
Haskelite 
Mesh-Tech 
Pamudo 
Pearl City 
Phemaloid 
Pluswood 
Plymold 
Ply-Tech 
Preg-Tech 
Presdwood 
Resnprest 
Sweet Home Brand 
Syrocowood 
Weldwood 
Woodite 
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Materials Producers 


Names of producing companies are listed alphabetically along with types of materials 


(For data on properties, 


A 


Acme Steel Co., 2840 Archer Avenue, Chicago 


Colored strip steel—COLORSTRIP 
Strip steel—_ACME STRIP 


The Advance Foundry Co., 107 Seminary Ave., 
Dayton, Ohio. 

Alloyed high strength cast gray 
STRENES C 


iron — 


Agaloy Tubing Co., Springfield, 0O. 

Carbon steel, alloy steel, stainless. steel, 
Monel, Inconel, nickel and composite tub- 
ing—AGALOY 


Air Reduction Sales Co., 60 E. 42nd St., 
New York 17. 
Welding electrodes and gas welding rods— 


AIRCO 


Ajax Metal Co., 46 Richmond St., Philadelphia 
23, Pa. 
Copper-base alloys—-TOMBASIL 


The Akron Bronze & Aluminum Co., Box 


1086, Akron 9, O. 
Beryllium-copper sand castings—VICULOY 


Aladdin Rod & 
Madison Square Sta., 


Flux Mfg. Co., Box 935, 
Grand Rapids 7, 


ich, 
Welding and brazing rod—ALADDIN ROD 


~_— Ludlum Steel Corp., Brackenridge, 
‘a. 

Stainless steels—ALLEGHENY METALS 
Special alloy tool steels—ATLAS No. 93, 
PYTHON, SEMINOLE HARD, TETON, 
TIOGO 

Nondeforming tool steel—DEWARD 

Carbon tool steel—POMPTON 

Electrical steels—ALLEGHENY LUDLUM, 
MONIMAX, VANADIUM, PERMENDUR, 
MOLYBDENUM PERMALLOY, MU- 
METAL, OHMALOY and SEALMET. 
Mild and stainless steel—_ALLEGHENY 
METAL, STAINLESS CLAD 
Silicon-Manganese steels — 
GRADE 609 


ALLEGHENY 


Alloy Casting Co., Champaign, Ml. 
Stainless steel castings—ACCOLOY 


Alloy Metal Wire Co., Moore’s Station, Pros- 
pect Park, Pa. 

Stainless steels—ALMET 

Electrical resistance alloy wire—ALRAY A, 
ALRAY C, ALRAY D, EXCELSIOR 

Nickel clad copper wire—NI CLAD 


Alloy Rods Co., York, Pa. 
Welding electrodes—ARCALOY, NICKEL- 
ARC, CUPRO-ARC, TOOL-ARC, WEAR- 

ARC and WELD-ARC 


Alloys Development Co., Pittsburgh, Pa. 
Alloy steels—ALDECOR 


Alloys & Products Inc., Oak Point Ave. & 
Barry St., New York 59. 
Nonferrous alloys—ALPRO 


All-State Welding Alloys Co. Inc., 96 West 
Post Rd., White Plains, N. 

Welding and brazing rods and solders— 
ALL-STATE 


‘the Metals, Inc., 363 Hudson Ave., Brook- 
yn l, ° 
Rosin filled solder—TRI- CORE 
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produced and their tradenames 


Aluminum Co. 801 Gulf Bidg., 
Pittsburgh. 


Aluminum alloys—ALCOA and ALCLAD 


of America, 


Aluminum Industries Inc., Cincinnati. 
Aluminum-base alloy castings—PERMITE 


Amalgamated Steel Corp., 7835 Broadway, 
Cleveland, O. 


Tool steel—T.R.S. 


American Agile Corp., 5806 Hough Ave., 
Cleveland 3, Ohio. 


Welding electrodes—AGILE 


American Brass Co., Waterbury, Conn. 
Copper-aluminum alloy—AVIALITE 
Copper-aluminum and nickel alloy— TEM- 

PALOY 
Copper-base alloys—AMBRAC, TOBIN 
BRONZE, ANACONDA, EVERDUR 


American Cast Iron Pipe Co., 2930 N. 16th 
St., Birmingham 2, Ala. 
Cast irons and steels—ACIPCO 
American Cladmetals Co., P. O. Box 6544, 


Carnegie, Pa. 
Clad metal—ROSSLYN METAL 


American Crucible Products Co., 1301 Oberlin 
Ave., Lorain, O. 
Bearing bronzes—PROMET 


American Cyanamid Co., Plastics Div., 30 
Rockefeller Plaza, New York 20. 
Urea-formaldehyde plastics—BEETLE 
Melamine-formaldehyde plastics—MELMAC 
Unsaturated polyester resin—LAMINAC 


American Electro Metal Corp., 320 Yonkers 
Ave., Yonkers 2, N. 


* Steel powder-metal parts—SINTEEL 


American Felt Co., Glenville, Conn. 
Felt material—‘K’’ FELT and AMERICAN 
Rubberized and laminated felt— 
VISTEX 


Rubberized felt—FELTAN 


press 


American Hard Rubber Co., 11 Mercer St., 


New York 13. 





Hard rubbe ACE 
Plastics—PARIAN, ACE SARAN, PARNAL, 
PARSAN 


American Lava Corp., 219 Kruesi Bldg., Chat- 
tanooga 5, Tenn. 
Ceramics—AISiMag 


American Magnesium Corp., 2210 Harvard 
Ave., Cleveland. 
MAZLO 


Magnesium alloys 





American Manganese Bronze Co., Holmesburg, 
Philadelphia 36, Pa. 
Aluminum bronzes—RESISTAC 
Aluminum manganese bronzes—HY-TEN-SL 


American Manganese Steel Div. of American 
Brake Shoe Co., 389 E. 14th St., Chicago 
Heights, Ill. 

Alloy steel castings—AMSCO 

Welding rods — DIEWELD, ECONOMY 
HARDFACE, FARMFACE, MACHINE- 
FACE, MANG-MO, MO-MANG, NI-HARD, 


characteristics and typical uses of these tradenamed materials, see Page 225) 


RAILFACE, RESISTWEAR, TOOLFACE, 
TUNGROD, and TUBE TUNGSITE 


American Nickeloid Co., 23 Second St., Peru, 
il 


Prefinished bonded-sheet and _ strip — 
NICKELOID, CHROMALOID, BRASS- 
OID; AMERICAN Bonded Metals, and 
Copper steel 


American Plastic Corp., 225 W. 
York 1. 
Casein thermoplastic—AMEROID 


43th St., New 


American Platinum Works, The, Newark, N. J. 

Silver brazing alloys and fluxes, fine, coin 

and sterling silver, platinum metals and 
their alloys—APW 


Wis. 
PLY- 


American Plywood Corp., New London, 
Phenolic urea plywood—AMERICAN 
wooD 


American Products Mfg. Co., Oleander and 
Dublin Sts., New Orleans. 
Cellulose derivative thermoplastic — IN- 


CELOID 


American Smelting & Refining Co., Equitable 
Bldg., New York. 
Cadmium-nickel bearing alloy—ASARCO- 
LOY No. 7. 


Lead-bearing alloy—‘‘G’’ ALLOY 


American Steel Foundries, Industrial Div., 410 
N. Michigan Ave., Chicago 11. 
Cast steels—HYLASTIC 


American Steel & Wire Co., Rockefeller Bidg., 

Cleveland. 

Carbon steels and alloys—U. S. S. AMERI- 
CAN QUALITY 

Cold-finished steel 
CUT 

High-strength — Ss. S. COR-TEN 

Stainless steels—U. 8S. STAINLESS 

Spring steel—U. S. rl PREMIER 


bars—U. S. S. AMER- 


American Wringer Co. Inc., Woonsocket, R. I. 
Rubber and rubber synthetics—TENSILAS- 
TIC 


Ampco Metal Inc., 1745 So. 38th Street, Mil- 
waukee 4. 
Corrosion, shock and wear-resistant alloys— 
AMPCO METAL 
Coated welding rods—AMPCO-TRODE 
Copper-base alloys—AMPCOLOY 


Anchor Drawn Steel Co., Latrobe, Pa. 
High-carbon steel drill rod—RED ANCHOR, 
BLUE ANCHOR, GOLD ANCHOR and 
ANCHOR Carbon-Vanadium 


Apex Smelting Co., 6700 Grant Ave., Cleve- 
land 5, and 2537 W. Taylor St., Chicago 
12. 
Aluminum casting alloys—ALLCAST No, 60, 
TERNALLOY, and RED X 
and magnesium alloys— 


Aluminum, zinc 


APEX 


Apollo Metal Works, 6605 South Oak Park 
Ave., Chicago 38. 


Prefinished cold-rolled steel—APOLLO 


Arcos Corp., 1500 S. 50th St., Philadelphia 43. 
Stainless arc- -welding electrodes—ARCOS 
Arc-oxygen cutting rods—OXYCUTTING 
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PRODUCERS 


Armco Steel Corp., Middletown, O. 
Stainless and thin-gage stainless steel strip 
—ARMCO 
Galvanized sheet iron or steel—ZINCGRIP 
and PAINTGRIP 
Medium silicon electrical steels—TRAN-COR 


Armstrong Cork Co., Lancaster, Pa. 

Cork composition, cork-and rubber compo- 
sitions, synthetic rubber compounds, fiber 
sheet packings, rag felt papers, and cork- 
and-synthetic-rubber compositions—ARM- 
STRONG’S 


Athenia Steel Co., Div. of National Standard 
Co., Clifton, N. J. 
High-carbon steels—ATHENIA Steel 


Atlantic Foundry Co., The, 182 Beaver St., 
kron 4, O. 
Iron castings—AFCOLOY METAL 


Atomized Materials Co. Inc., MD-200 Magee 
Bldz., Pittsburgh 22. 
Liquid solder—KWIKMETAL 


Aurora Metal Co., 614 W. Park Ave., Aurora, 
il. 
Aluminum bronze die castings—AUR-O-MET 


Austenal Laboratories Inc., New York City 
and Chicago. 
Precision-casting high-strength alloy — VI- 
TALLIUM 


B & S Bronze Foundry, Inc., 39-17 22nd St., 
Long Island City 1, N. Y. 
Aluminum castings—HYTENAT 


The Babcock & Wilcox Co., 85 Liberty St., 
New York 6, N. Y. 

Wear resisting cast steels and cast iron— 

ee ELVERITE and B & W 


Babcock & Wilcox Co., The, Refractories Div., 
85 Liberty St., New York 6. 
Firebrick—B & W Firebrick 


Babcock & Wilcox Tube Co., The, Beaver 
Falis, Pa. 
Steel tubes—NICLOY 
Steel tubing—B & W CROLOY 


Bakelite Corp., 30 E. 42nd St., New York 17. 
Phenolic, urea, cast resin plastics, and poly- 

styrene plastics—BAKELITE 
Vinyl chloride-acetate, vinyl acetate and 
ba butyral resins and plastics—VINYL- 


Baker & Co. Inc., 113 Astor St., Newark 5, 


Platinum, palladium, gold. silver and their 
alloys—BAKER and PLATINUM-CLAD 


Baker Oil Tools, Inc., Box 2274, Terminal 
Annex, Los Angeles 54. 
Plastics resin—BAKER CASTING RESIN 


—- Da Corp., 266 State St., Roches- 
er, N. 
Bearing bronzes—BEARIUM METALS 


Belle City Malleable Iron Co., Racine, Wis. 
Pearlitic malleable iron—BELMALLOY 
High-strength malleable iron—BELECTRO- 

MAL 


Electric-furnace-melted cast iron—BELEC- 
TRIC 


Bendix Aviation Corp., Metal Hose Dept., 
Teterboro, N. J. 
Seaml-ss flexible metal hose—ECLIPSE and 
BENDIX 


The Beryllium Corp., Reading, 
Beryllium coppers -BERYLGO io, BERYL- 
co 10C, BERYLCO 20C, BERYLCO 25s, 
BERYLCO 275C 


Bethlehem Steel Co., Bethlehem, 
Butt-welded steel pipe-—AMMONODUCT, 
BETH-CO-WELD and RAYDUC 
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Stainless steels—BETHADUR and BETHA- 
LON 


Oo 
Zine-coated steel wire—BETHANIZED 
Copper-steel sheets—BETH-CU-LOY 
Tin plate—BETH-CO-LITE 
High tensile steel wire—BETHTELDUCTOR, 
RURALDUCTOR 
Low alloy, high-strength steel—_-MAYARI R 
Spring steel—SILVER STAR 
Steel and steel products—BETHLEHEM 
Steel wire—BETHCO 
Steel plate—BETHLOC 
Pig iron—MAYARI, SILVERY MAYARI 
Wire rope—PURPLE STRAND 


Binney Castings Co., 2555 Dorr St., Toledo 7, 


oO. 

Heat-resisting castings—MIN-OX, BINNEY 
METAL and BINNEY NO. 71 and NO. 
73. 


Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 
Steel castings—BIRDSBORO 


Ernst Bischoff Co. Inc., Plastics Div., Ivory- 
ton, Conn. 
Thermoplastic tooling materials—THERMO- 


CAST ‘ 
Thermoplastic potting materials — CLIDE- 
RITE 


Bliss & Laughlin Inc., Buffalo, N. Y.; Harvey, 
1ll.; Mansfield, Mass. 
High sulphur bessemer screw stock — 


Cold finished steels — STRAIN-TEMPERED 


Bohn Aluminum & Brass Corp., Lafayette 
Bldg., Detroit. 
Light-aluminum alloy—BOHNALITE 


H. Boker & Co., Inc., 101 Duane St., New 
York 7, N. Y. 
Tool steel—INTRA, KINITE 
Die steel—OILWAY 
High-speed steel—_NOVO SUPERIOR 


The Bonney Floyd Co., Columbus 7, O. 
Steel castings—MM 


Booth Felt Co., 444 19th St., Brooklyn, N. Y. 
Wool base felt—BOOTH 


The Borden Co., Chemical Division, 5000 Sum- 
merdale Ave:, Philadelphia 24, Pa. 
Phenol-formaldehyde and_ phenol-furfural 
plastics—DURITE 


Bound Brook Oil-Less Bearing Co., Bound 
N. J. 

bronzes—BOUND BROOK and 
oO 
Porous iron bearing alloys—POWDIRON 


L. S. Brach Mfg. Corp., 200 Central Ave., 
Newark, N. J. 
Solder in paste form—SOLDERALL 


Braeburn Alloy Steel Corp., Braeburn, Pa. 
High abrasion and high tensile strength al- 
loy steels—PRESSUREDIE No. 2 and 
SUPERIOR No. 3 
High speed tool steel—CONGO 


Brake Shoe & Casting Div., American Brake 
Shoe Co., 230 Park Ave., New York. 
Ni-Cr alloy steel castings—ABK metal 


William Brand & Company, 276 Fourth Ave., 
New York 10. 
Varnished insulating material—TURBO 


Brandywine Fiber Products Co., 15th and 
Poplar Sts., Wilmington, Del. 
Vulcanized fiber, phenol fiber, paper and 
canvas-base material—BRANDYWINE 


Bridgeport Brass Co., Bridgeport, Conn., and 
Indianapolis, Ind. 
High-copper silicon bronzes—DURONZE 
Copper and zinc alloys—BRIDGEPORT 
Tubing—BRIDGEPORT 


Brighton Electric Steel Casting Co., Beaver 
is, Pa. 
Alloy steel castings—BESCOLOY 
The Brush Beryllium Co., 4301 Perkins Ave., 


Cleveland 3, Ohio. 
Beryllium coppers—CONDULOY and No. 6 


Buchsbaum & Co., S., 1737 So. Michigan, (hy. 
cago 16. 
Vinylidene chloride and vinyl chloride age. 
tate copolymers—ELASTI-GLAS 


Buffalo Wire Works Co., Inc., 430 Terrace, 
Buffalo. 
Wire cloth—BUFFALO 


Buflovak Equipment Div., Blaw-Knox (o,, 
15 Filmore Ave., Buffalo 11, N. yY, 
Alloy cast iron—BUFLOKAST 


Bundy Tubing Co., 8109 E. Jefferson, Detroit, 
Tubing of steel, Monel, and ‘‘L’’ nicke| 
BUNDYWELD 


Bunting Brass D4 Bronze Co., 715 Spencer §t., 
Toledo 9, O. 
Bearing bronzes—BUNTING 


Burgess-Parr Co., Freeport, Ill. 
Cast nickel alloy—ILLIUM G 


Byers Co., A. M., Clark Bldg., Pittsburgh 39, 
Wrought iron—BYERS 


C 


Cadman, A. W., Mfg. Co., 2816 Smaliman St., 
Pittsburgh. 
Nickel-bronze alloy—NICUITE 
Babbitt metals—BEARITE and ACORN 


California Cold Rolled Steel Corp., 7140 Tele- 
graph Rd., Los Angeles 22, Calif. 
Low-carbon cold-rolled strip steel—CAL- 

STRIP 


Callite Tungsten Corp., Union City, N. J. 
High tungsten alloy—HIGH DENSITY AL- 
LOY 112 


Calorizing Co., 400 Hill Ave., Wilkinsburg, 
Pittsburgh, Pa. 
Heat-resisting cast steels—CALITE 


Cambridge Wire Cloth Co., Cambridge, Md. 
Wire cloth—CAMBRIDGE 


Carboloy Co., Inc., 11177 East 8-Mile Rd, 
Detroit. 
Cemented carbides—CARBOLOY 


Carnegie-Illinois Steel Corp., Carnegie Bldg., 
Pittsburgh. 
Abrasion resisting steels—U.S.S. AR STEEL 
Alloy steels—U.S.S. CARILLOY 


High strength steels — US.S. COR-TEN, 
— MANG-NI-CU steels, U.S.S. MAN- 


Stainless steels—U.S.S. STAINLESS 
Sheet steels—U.S.S. 


Carpenter Steel Co., Reading, Pa. 
Stainless and specialty alloy steels—CAR 
PENTER 

Low expansion alloys—INVAR 


Catalin Corp. of America, 1 Park Ave., New 
York. 
Bonding resin—CATABOND 


Celanese Corp. of America, Plastics Div., 180 
Madison Ave., New York 16. 
Cellulose acetate plastics—LUMARITH 
Cellulose nitrate plastics—CELLULOID 
Cellulose propionate thermoplastic—FORTI- 
EL 


Ethyl-cellulose thermoplastic—CELCON 

Wire or plastic mesh reinforced plastic-— 
VIMLITE 

Thermoplastic laminates—CELANESE 


Central Paper Co., Inc., 2400 Lakeshore Drive, 

Muskegon 28, Mich. 

Wood-cellulose fiber 
TRALINE 


material — CEN- 


Centrifugal Foundry Co., Muskegon, Mich. 
Alloy iron castings—CENTRALLOY 


Cerro de Pasco Gee Corp., 40 Wall St. 
New York, N. Y. 

Low-melting-point alloys — CERROBASE, 

CERROBEND, CERROMATRIX, CER: 
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CERROSAFE, CERRO- 


ROLOW, 117, 
TRU 
Metal-to-glass solder—CERROSEAL 


e Co., W. M., 1616 Beard Ave., Detroit 9. 
Thermostatic bimetals—CHACE 


Chain Belt Co., 1643 W. Bruce St., Milwaukee 


High tensile, corrosion-resistant casting— 
REX Z METAL 


Chase Brass & Copper Co., Waterbury 91, 
Conn 


Corrosion- -resistant copper alloys—CHAMET 
BRONZE, CHASE TELLURIUM COPPER, 
and CHASE PHOSNIC BRONZE. 

High tensile strength bronze—TELNIC 


Chemaco Corp., Berkeley Heights, N. J. 
Cellulose-acetate, ethyl-cellulose, polystyrene 
molding materials—CHEMACO 


Chemical Research Corp., P. 0. Box No. 2002, 
Tulsa 1, Okla. 
High-strength plastics—RESISTAL 


Chicago Malleable Castings Co., 1225 West 
120th St., Chicago 43, Ill. 
Alloy malleable castings—SUPER Y 


Chicago Rawhide Mfg. Co., 1301 Elston Ave- 
nue, Chicago 22, Ill. 
Synthetic rubber—SIRVENE 
Mechanical leather—SIRVIS 


Chicago Steel Foundry Co., Kedzie Ave. and 
37th St., Chicago 32. 
High tensile strength castings—EVANSTEEI. 
and PYRASTEEL 


Chicopee Mfg. Corp. of Georgia, 47 Worth 
St., New York, N. Y. 
Industrial fabrics—LUMITE 


Chrysler Corp. Amplex Div., P. 0. Box 2718, 

Detroit 31. 

Bearing bronze—OILITE 

Bearing iron alloy—SUPER-OILITE 

Bearing iron—IRON OILITE 

Bearing iron alloy hardened—SUPER- 
OILITE ‘‘16’’ 

Filter elements, porous metal—OILITE FIL- 
TERS 


Friction materials, porous metal—OILITK 
FRICTION MATERIALS 


poe, Se Inc., 627 Greenwich St., New York 


Aniline formaldehyde 
CIBANITE 


plastics resin — 


Cincinnati Industries Inc., 515 Station Ave., 
Lockland, Cincinnati. 
Phenol formaldehyde thermosetting plastic— 
X-CREPE Resin 


Cleveland Electro Metals Co., The, 2391 W. 
38th St., Cleveland 13. 
— alloys—CEMCO ard LECTRO- 


Cleveland Laboratories & Mfg. Co. Inc., Hol- 
land Ave., Peapack, N. J. 
Vinyl resin coatings—CLEARSEAL 


Cleveland Tungsten Inc., 10200 Meech Ave., 
Cleveland. 

Copper-tungsten electrodes—CLETALOY 

Tungsten ground seal rod — CLEVE- 
TUNGSTEN 

Molybdenum bars, wire, sheet and powder 
metal—CLEVE-TUNG 


Cleveland Twist Drill Co., The, 1242 East 
49th St., Cleveland 14, Ohio. 
High-speed steel—_MO-MAX 


The Climax Molybdenum Co., 500 Fifth Ave., 
New York 18, N. Y. 
— alloying element—MOLYBDE- 


Coast Metals, Inc., Canton, Ohio. 
Hard facing alloys—COAST METALS 


Cold Metal Products Co., Youngstown, Ohio. 
Carbon, alloy and stainless strip steel-— 
THINSTEEL 
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Colonial Insulator Co., The, 973 Grant St. 


Akron, 0. 
Ceramic material—COLONIAL 


Colt’s Mfg. Co., 17 Van Dyke Ave., Hartford, 
nn. 
Hard rubber and asbestos base material— 
VULCABESTON 


Columbia Steel Co., Russ Blidg., San Francisco 


6. 
Abrasion-resisting steels—U.S.S. AR STEEL 
Alloy steels—U.S.S. CARILLOY 
High strength steels—U.S.S. COR-TEN, 
U.S.S. MAN-TEN 
Sheet steels—U.S.S. 
Stainless steels—U.S.S. STAINLESS 
Spring steel—U.S.S. PREMIER 


Columbia Steel & Shafting Co., Woodkirk St., 
Pittsburgh 30. 
High-tensile steel—COLUMBIA 


Columbian Rope Co., Auburn, N. Y. 
Phenolic resin base—CO-RO-LITE 


Commercial Steel Casting Co., 1205 Cheney 
Ave., Marion, O. 
Steel castings to specification—COMMER- 
CIAL 


The Connecticut Hard Rubber Co., 407 East 
St., New Haven, Conn. 
Silicone elastomer on fiberglas—-COHRLAS- 
TIC 


Consolidated Water Power & Paper Co., Wis- 
consin Rapids, Wis. 
Thermosetting laminated plastics — CON- 
"ELD 


Coes Sees Fibre Co., Newark 23, 
el. 

Phenolic plastics — DILECTO, CELORON, 
MECOBOARD and DILECTO Glass 
Fabric 

Resinous plastics—VULCOID 

Vulcanized fiber—DIAMOND 

Shellac thermosetting material—CELLULAK 

Mica materiali—MICABOND 


Continental Foundry & Machine Co., East Chi- 
cago, Ind, and Pittsburgh, Pa. 
Iron alloys—CROMONITE and CRASFLOY 
Carbon steels and alloy steels for rolls— 
CONTINENTAL 


Continental Rubber Works, 2000 Liberty St., 
ie, Pa. 
Mechanical rubber—VITALIC 


Cooper Alloy Foundry Co., The, Bloy St. & 
Ramsey Ave., Hillside, N. J. 
Metal alloy castings—COOPER ALLOYS 


Copperweld Steel Co., Glassport, Pa. 
Copper-covered steel—COPPERWELD 
Electric furnace semifinished carbon steel 

ARISTOLOY 


Corning Glass Works, Corning, N. Y. 
Glass materials—CORNING, PYREX and 
VYCOR 


Crescent Smelting Works, Inc., 232 Seigel St., 
Brooklyn 6, N. Y. 
Solder—CRESCENT 


Crowley & Co., Henry L., West Orange, N. J. 
Steatite and other ceramics—CROLITE 
Powder iron—MAGICORES 
Powder metal—CROWLEY 


Crucible Steel Casting Co., Almira Ave., and 
W. 84th St., Cleveland. 
Sand castings—PAR 


Crucible Steel Co. of America, 405 Lexington 
Ave., New York. 
High-strength alloy steel—MAXEL 
Corrosion and heat-resistant alloys—LO CRO 
and REZISTAL 


Cumberland Steel Co., 101 Williams St., Cum- 
berland, Md. 
Turned and ground steel—_CUMBERLAND 


Cutler-Hammer Inc., 12th & St. Paul, Mil- 
waukee. 
Cold-molding plastics—THERMOPLAX 


PRODUCERS 


D 


Z 


Joseph Davis Plastics Co., Arlington, N. J. 
Thermoplastic plastics—JODA, and JODA- 
PAC 


Densewood Corp., The, Elkhorn, Wis. 
Impregnated wood—DENSEWOOD 


Detroit Gray Iron Foundry, 282 Iron St., De- 
troit 7, Mich, 
Iron alloy casting—LEKTROKAST 


Dewey & Almy Chemical Co., 62 Whittemore 
Ave., Cambridge 40, Mass. 
Sealing compound—DAREX 


Dirilyte Co. of America, Inc., 1142 8S. Main 
st., Kokomo, Ind. 
Aluminum-bronze alloys—MOLIN METAL 


Doane Products Corp., The, Meriden, Conn. 
Thermoplastic plastics—LOUVERPLAS 


Dodze Cork Co. Inc... Manor & Laurel Sts., 
Lancaster, Pa. 
Composition cork—DODGE 


Dodge Steel Co., Tacony, Philadelphia 35. 
Electric steel castings—DODGE 


Doehler-Jarvis Corp., 386 Fourth Ave., New 

York 16, N. Y. 

Copper-zinc-silicon die casting alloys — 
DOLER-BRASS and DOLER-ZINK 

Magnesium base die casting alloys—- 
DOLER-MAG 

Aluminum base die casting alloys—DOLER- 
ALUMINUM, DOLER - ALSILOY #1, 
DOLER-ALSILOY #9, and DOLER-AL- 
SILOY #10 


The Dow Chemical Co., Midland, Mich. 
Thermoplastic granules—ETHOCEL, . STY- 
RON and SARAN 
Magnesium and magnesium alloys—DOW- 


Dow Corning Corp., Midland, Mich. 

Electrical insulating varnish—DOW COR- 
NING DC 993 and DC 996 

Silicone rubbers—SILASTIC 

Silicone resins—DOW CORNING DC 2103 

Silicone lubricants—DOW CORNING DC 
550, DC 710, DC 33, DC 41 and DC 44 

Silicone compounds—DOW CORNING DC 4 

Silicone fluids—DOW CORNING DC 200, 
DC 702 and DC 703 


Driver Co., Wilbur B., Riverside Ave., Newark, 
> Be 
Beryllium-copper alloys—BERALOY “-_" 

Copper-nickel alloy—CUPRON 
Nickel-chromium alloy—TOPHET 


Driver-Harris Co., Harrison, N. Jd. 

Heat and electrical resisting alloys — AD- 
VANCE, NIREX, NILVAR, CHROMAX, 
CIMET, NICHROME and NICHROME 
V, HYTEMCO 


Du Pont de Nemours, E. I., & Co. Inc., Fabrics 
Div., Fairfield, Conn. 
Synthetic rubber coated fabrics — FAIR- 
PRENE 


Du Pont de Nemours, E, I., & Co., Inc., Wil- 
mington, Del. 

Plastic-coated wire mesh—CEL-O-GLASS 
Nitrocellulose base—PYRALIN 
Cellulose acetate base—PLASTACELE 
Polyvinyl alcohol—ELVANOL 
Polyvinyl acetate—ELVACET 
Polytetrafluoroethylene—TEFLON 
Polyvinyl butyral—BUTACITE 


Du Pont de Nemours, E. I., & Co, Inc., Plas- 
tics Dept., Arlington, N. J. 
Acrylic resin—LUCITE 
Tetrafluoroethylene polymer—TEFLON 
Polyamide thermoplastic—NYLON 
Polyethylene thermoplastic—POLYTHENE 


The Duraloy Company, Scottdale, Pa. 
Chromium steel—DURALOY 


Durez Plastics & Chemicals Inc., North Ton- 
awanda, N. Y. 
Phenolic plastics—DUREZ 
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PRODUCERS 


Duriron Co., Inc., Dayton, O. (and Licensees— 
see Duriron in tradename listing). 
Corrosion and heat-resistant alloy castings— 
DURICHLOR, DURIMET 20, DURIRON, 
DURCO and CHLORIMET. 


E 


Eastern Stainless Steel Corp., Baltimore 3, Md. 
Stainless steel sheets—ES 


Electric Steel Castings Co., Speedway, Indian- 
apolis, Ind, 
Alloy steel castings—DUC-TEN 


Electric Steel Foundry Co., 2141 N. W. 25th 
Ave., Portland 10, Oreg. 
Cast steels—ESCO 


Electro-Alloys Div., American Brake Shoe 

Co., Elyria, O. 

Ni-Cr alloy steel castings—THERMALLOY 

High alloy steel castings—THERMALLOY 
HC 250 

Stainless steel castings—CHEMALLOY 

High-alloy cast iron—CHEMALLOY N 
SERIES 


Electro Metallurgical Sales Corp., 30 East 
42nd St., New York 17, N. Y. 
Ferro-alloys and alloying elements—ELEC- 
TROMET 


Empire Steel Castings Inc., Box 139, Reading, 
Pa. 
Steel castings—ISOCAST 


Enjay Co. Inc., 15 West 5Sist St., New York 
1 


Nitrile rubber—PERBUNAN 
Isobutylene-isoprene copolymer—BUTYL 
Polyisobutylene elastomer—VISTANEX 
Styrene-isobutylene copolymer—S-POLYMER 


Erickson Electronic Sales Co., 1417 Seventh 
St., Rockford, Il. 
Welding electrodes—NICROMOL 


Erie Malleable Iron Co., 621 West 12th St., 
Erie, Pa. 
Abrasion and wear-resisting cast irons — 
ERMAL and ERMALITE 


Eutectic Welding Alloys Corp., 40 Worth St., 
New York 13. 

Welding ailoys, cutting electrode and fluxes 
—BRONZOCHROM, EUTECTIC, EUTEC- 
ROD, EUTECTRODE, EUTECHROM, 
EUTECTOFILM 


Everhot Products Co., 2001-09 W. Carroll 
Ave., Chicago 12, Ill. 
Copper-fused and copper coated steel tubing 
—BUNDYFLEX 


Extruded Plastics Inc., Norwalk, Conn. 
Thermoplastic tubing—TULOX 


ia 


Fabricon Products Inc., 1721 W. Pleasant, 
River Rouge 18, Mich, 
Thermosetting plastic sheet—PHENOPREG 


Fahralloy Co., Harvey, Ill. 
High nickel-chrome steel—FAHRALLOY 


Falk Corp., The, 3001 W. Canal St., Milwau- 
kee 8, Wis. 
Alloy cast steel—MOLY-TELASTIC 


Falls Hollow Staybolt Co., 7 E. Portage Trail, 
Cuyahoga Falls, O. 
Wrought iron—FALLS 


tee 1 Metallurgical Corp., North Chicago, 


Corrosion-resistant, high-tensile-strength met- 
als—FANSTEEL 


Farrell-Cheek Steel Co., Sandusky, 0. 
Abrasion-resisting cast steels—FARRELL 
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Farley & Loetscher Mfg. Co., Dubuque, Iowa. 
Phenolic and melamine plastics—FARLITE 
Fabric base, thermosetting plastics — FAR- 

LITE 


Federal Mogul Corp., 11031 Shoemaker Ave., 
Detroit. 
Bearing bronzes—FEDERAL BRONZES 
Babbitt bearing alloys—MOGUL BABBITTS 


Felt Products Mfg. Co., 1508 Carroll Ave., 
Chicago 7. 
Fiber-rubber-cork-felt material —- FELPRO 


The Fahralloy Co., Harvey, Hl. 
Mass. 
Noise and vibration damping material — 
UNISORB 
Felts—-FELTERS 
Felt laminated with Neoprene—DUFELT 


Finkl & Sons Co., A., 2011 Southport Ave., 
Chicago 14. 
Alloy steels—DURODI, CUPRODIE, SHELL 
DIE, and FINKL 





Firestone Tire & Rubber Co., Akron. 
Synthetic rubber—BUTAPRENE 


Firth Sterling Steel & Carbide Corp., Mc- 
Keesport, Pa. 
Sintered carbides—FIRTHITE and FIRTH- 
ALOY 
Stainless steels, and chrome-nickels—STER- 
LING 


The Fitzsimons Stecl Co., 1623-31 Wilson 
Ave., Youngstown 8, Ohio. 
Alloy steels — SPEED CASE, 


SPEED 
TREAT 


Follansbee Steel Corp., Third and Liberty 
Aves., Pittsburgh 22, P. 
Cold rolled strip steel—FOLLANSBEE 


Foote Bros. Gear & Machine Corp., 4545 So. 
Western Blvd., Chicago 9. 
Hardened special hard steel—FIVEPOINT 
DEEPHARD 


Foote Mineral Co., Inc., 10 E. Chelten Ave., 
Philadelphia 44, 
Ductile zirconium metal—ZIRMET 


Formica Co., The, 4614 Spring Grove Ave., 
Cincinnati 32. 
Laminated thermosetting plastics—FORMICA 


Fort Pitt Steel Casting Div., McKeesport, Pa. 
Alloy steel casting—TUFALOY 


Frank Foundries Corp., Moline, Ill. 
Corrosion and abrasion-resistant iron alloys 
—FRANKITE 


Franklin Fibre-Lamitex Corp., 190 E. 12th 
St., Wilmington, Del. 
Laminated phenolic plastics—LA MITEX 
Hard vulcanized fiber—FRANKLIN 


Frontier Bronze Corp., $18 Elmwood Ave., Ni- 
agara Falls, N. Y. 
Wear-resisting bronzes—FRONTIER 


Furane Plastics & Chemicals Co., 719 W. 
Broadway, Glendale 4, Calif. 
Plastic adhesive—RESIN X-2 


G 


Garfield Mfg. Co., Garfield, N. J. 
Thermosetting materialsk—GUMMON (black): 
HEMIT (gray-white); TEGIT (phenolic 
binder) and GARIT 


Gatke Corp., 228 No. LaSalle St., Chicago 1. 
Asbestos packing—AZTEC 


—, Corp., 7900 Albion Ave., Elmhurst, 
. I. N. Y¥. 
Tubing and gasketing material—_GEMFLEX 
Thermoplastic material—EMLOID 
Acrylic thermoplastic—GEMLITE 


General Ceramics & Steatic Corp., Keasbey, 
N. J. 


Ceramic materials—CERAWARE, STEAT. 
ITE, GENERAL CORDIERITE ang 
TITANATES 


General Electric Co., Chemical Dept., 1 Pigs. 

tics Ave., Pittsfield, Mass. 

Glass-bonded mica—G-E MYCALEX 

Silicone rubbers—G-E 

Permanent magnet alloys—ALNICO, CUNI. 
co, and CUNIFE 

Magnet materials—SILMANAL and VEC. 
TOLITE 

Special alloy—G-E Hevimet 

Silicone rubber-coated glass cloth—G-E 


General Electric Co., Pittsfield, Mass, 
Insulating paper—TERRATEX 


General Electric Co., Schenectady, N. Y, 
Resistance welding electrode—TRODALOY 


General Electric Co., Electronics Dept., Syra 
cuse, N. Y¥. 
Special composite materials -—- MULTI. 
WEAVE 


General Metals Powder Co., Akron, 0. 
Metallic friction materials—GEMPCO 


General Plastics Corp., 119 W. 57th St., New 
York 19. = 
Laminated plastics—LAMINEER 


General Plate Div., Metals & Controls Corp,, 
Attleboro, Mass. 
Thermostat metals—TRUFLEX 
Composite aluminum-copper—A LCUPLATE 


General Steel Castings Corp., Granite City, 
iil. 
Steel castings—COMMONWEALTH 


General Tire & Rubber Co., Mechanical Goods 
Div., a 
Rubber—GE 
Composite rubber-metal material—SILENT- 
BLOC 


Gibson Electric Co., 8350 Frankstown Ave., 
Pittsburgh 21. 
Powder metal—GIBSILOY 


Glacier Metal Co., Richmond, Va. 
Bearing babbitt—GLACIER 


Globe Steel Tubes Co., Milwaukee 4. 
Seamless steel tubing—GLOBE 
High purity ingot iron—GLOBEIRON 
Stainless welded tubing—GLOWELD 


Goodrich, B. F., Co., Akron, O. 
Synthetic elastic parts—KOROSEAL 
Synthetic rubber parts—AMERIPOL 


Goodrich Chemical Co., B. F., Rose Bldg, 
Cleveland 15. 
Allyl ester, thermosetting material—KRISs- 
TON ‘‘A”’ 
Polyvinyl chloride thermoplastic—GEON 
American rubber—HYCAR 


Goodyear Tire & Rubber Co., Akron, 0. 
Synthetic rubber—CHEMIGUM 


Graphite Metaliizing Corp., 1045 Nepperhan 
Ave., Yonkers 3, N. Y. ; 
Carbon - graphite metallized material — 
GRAPHALLOY 


Graphitized Alloys, Corp., 5 Beckman St., New 
York 7. 
Lead-base graphitized babbitt-—-GRAC 


Graton & Knight Co., 356 Franklin St., Wor 
cester 4, Mass. 
Oil resistant rubber—GRAKONE 
Mechanical leather—GRATON & KNIGHT 
LEATHER 


Great Lakes Steel Corp., Div. of National Sted 
Corp., Ecorse, Detroit, Mich. 
High-strength, low-alloy steels—N-A-X 


Gunite Foundries Corp., 302 Peoples Ave 
Rockford, IIl.. 
Processed cast irons, cast steels—GUNITE 
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Johnson Bronze Sleeve Bearings Give You Every Worthwhile Advantage 





° into a glove 
how quickly and easily it assumes the shape 
and contours of the fingers. This illustrates 
CONFORMABILITY . . . a valuable, cost 
saving feature of Sleeve Type Bearings. 

hen you place a Sleeve Bearing into a 
housing or over a shaft you need not worry 
about slight misalignment or minor irregu- 
larities of the other parts. Its plastic quality 
enables the bearing to conform quickly to 
the surroundings. This provides a smooth, 
unbroken surface .. . to carry the loads... 


525 SOUTH MILL ST. 
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JOHNSON BRONZE COMPANY) 
NEW CASTLE, PA. 










to reduce friction to the minimum. This 
feature saves considerable time and money 

in assembly . . . assures long, trouble-free 4 
service. 

Conformability is but one of many out- 
standing characteristics of Johnson Sleeve 
Bearings . . . each of which means lower 
costs to manufacturers of equipment... 
longer bearing life to the user. Why not tell 
us about your bearing needs now? Let us 
help you get greater service at lower costs 
. . . without obligation. 








BRANCHES IN 
20 INDUSTRIAL 
CENTERS 
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PRODUCERS 


H 


Handy & Harman, #2 Fulton St., New Vork 7, 
Brazing alloya HIL-FOB, EASY-FLO ard 
HANDY FLUX 


Hanford Foundry Co,, 119 8, Arrowhead Ave., 
San Bernardine, Calif, 
Caat steel-—DURITE 


Hardy Inc., Charles, 420 Lexington Ave., New 
York 17, 
Powdered metal--HARDY Metal Powders 
Permanent magnet powder--HARDYNE 


Harris & Co,, Arthur, 212 N, Aberdeen St., 
Ohleago 7. 
Copper-nickel alloy--DAIRYWHITE 
Bearing metal-—-HARRIS S0-10-10 


Harris Products Co,, 6105 Cowan Ave,, Cleve- 
land, 0. 
Rubber-metal composition UARRIS SLLENT- 
BLOC 


Harwick Standard Chemical Co., Akron, 0, 
Polystyrene thermoplastic plastica —PLCCO- 
LASTIC 


Haskelite Mfg. Corp., Grand Rapids 2, — 
Reain-bonded plywoods-——-HASKELITE LY- 
MOLD and PHEMALOID 
Wood veneer on steel—-ORNAMETL, and 
PLYMETL 


Haveg Corp., Newark 43, Del, 
Furane thermosetting plasties —HAVE 


Haynes Stellite Co., Kokomo, Ind, 

Heat, corrosion and abrasion-resistant cobalt- 
chromium-tungsten——HAYNES STELLITE 

Abrasion-resistant tungsten-carbide diamond 
substitute—HAYSTELLITE 

Impact-resistant, ijron-base, hard-tacing rod 

HASCROME 
Nickel-base alloysa—HASTELLOY 


Heppenstall Co,, Uatfie!d St., Pittsburgh. 
Chromium steel—-KLEENKUT and EIS 45 
Chrome-nickel-molybdenum steel--HEPPEN- 

STALL and BIS 57 


Hercules Powder Co., Wilmington 09, Del, 
Plastics —-HERCULES 


Heresite & Chemical Co., Manitowoc, Wis. 
Phenol-formaldehyde thermosetting plastics 
HERESITEH 


Hewitt Rubber Div., Hewitt-Robins Inc.. 240 

Kensington Ave,, Buffalo 5. 

Rubbers—-AJAX, CONSERVO, 
CROSS, MONARCH 


MALTESE 


Hills-MoCanna Co., 2349 Nelson St., Chicago. 
Magnesium and aluminum alloy sand ecnxst- 
ings-—~HILLS-McCANNA 


Homalite Corp., The, 13 Brookside Drive, Wil- 
mington 166, Del, 


Thermosetting plastics—-HOMALITE, CR-3y9 


Hoskins Mfg. Co., 4445 Lawton Ave,., Detroit 


Nickel base and nickel-chrome steels 
CHROMEL 
Electrical resistance alloy—COPEL 


Houghton & Co., E, F., 303 W. Lehigh Ave., 
Philadelphia 33. 
Synthetic rubbers-—-VIX-SYN 
Leather-—VIM 


Howard Foundry Co., Magnesium Div., Chi- 
cago, . 
High strength magnesium alloy—FLYLITE 


Howard, J. W. and A. P., Co., Corry, Pa. 
Leather-—-KORRY-CHROME 


Hunt-Spiller Mfg. Corp., 383 Dorchester Ave., 
S. Boston 27. 
Cast iron-_HUNT- SPILLER Gun [ron 


Hussey & Co., C. G., Div. of Copper Range 
Co., 2850 Second Ave., Pittsburgh. 
High copper-base material—HUSSEY 
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Hlinols Zine Co., 2059 W. 47th St., Chicago 32, 
Sheet and strip zinc—ILLINOIS and ERAY- 
DO Alloy 


Indium Corp, of America, 1676 Lincoln Ave., 
u 


thea, N. Y. 
Lead-silver solder-—-INDIUM 


Industrial Research Laboratories, Ltd., 961 
EK, Slauson Ave., Los Angeles 11, 
Iron, nickel, boron alloy--XALOY 
Nickel, cobalt, chromium, molybdenum al- 
loya-- XA LOY-306 ' 


Industrial Steels, Inc., 250 Bent St., Cambridge 
2, Mans. 
Stainless steela—INDUSTRIAL 


Industrial Synthetics Corp., Garwood, N. 4, 
Rubber-like synthetica—-SYNFLEX, ELAS- 
TRON and VOLTRON 


Ingersoll Steel & Dise Division, Borg-Warner 
Corp., 310 S. Michigan Ave., Chicago. 
Stainless-clad steel--INGACLAD 
Stainless steel—INGERSOLL 


Inland Steel Co., 38 8S, Dearborn St., Chi- 
cago 3. 
Low-carbon titanium vitreous enameling steel 
TI NAMEL 
Low-alloy, high-strength, corrosion-resistant 
steel—HI-STEEL 


Carbon steels, etc.,--INLAND 


Insulating Tube Co., Poughkeepsie, N. Y. 
Plastics laminate—INTUC 


Interlake Chemical Corp., Union Commerce 
Bldg., Cleveland 14, 
Plastics resins and molding compounds-—IN- 
TERLAKE 


International Graphite & Electrode Corp., St. 
Marys, Pa. 
Graphite electrodes—INTERNATIONAL 


International Nickel Co, Inc., 67 Wall St., 
New York 5 (and licensees). 

Corrosion, heat and wear-resisting alloys— 
NI-TENSYLIRON, NI-HARD, NI-RESIST. 
NI-SPAN, INTERNATIONAL, NICKEL, 
MONEL and INCONEL 


Irvington Varnish & Insulator Co., Irvington, 


a P 

Flexible extruded plastics tubing-—-HYFLEX, 
IRV-O-LITE, XTE 30, IV!I-FLEX and 
TRANSFLEX, FIBRON NO. 5373, AQUA- 
FLEX 

Flexible varnished tubing 
RS and FV 

Insulating paints, enamels—-IRVINGTON 

Insulating punchings--IRVINGTON 

Transformer lead tubing——IRVINGTON 

Varnished fabrics and papers-—-IRVINGTON 

Varnished slot insulation-—IRV-O-SLOT 

Plastic and varnished wire markers-—IRV- 
INGTON 

Plastic insulating tape and tubing—FIBRON 

Lacquered tubing—-FV, RS 

Insulating varnishes 
HARVEL 

Resins—CARDOLITE and FURATONE 


IRV-O-VOLT, 


IRVINGTON and 


Isolantite Mfg. Corp., Stirling, N. J. 
Ceramic-—-ISOLANTITE 


J 


Jamestown Veneer & Plywood Corp., Box 581 
G, Jamestown, N. Y¥. 
Plywood—JAMESTOWN 


Jeffrey Mfg. Co., The, First Ave. and Big 
Four R. R., Columbus 16, 0O. 
High-strength malleable irons—PERDURO, 
and SUPERMAL 
Cast irons—JEFALOY 


Jelliff Mfg. Corp., C, 0O., The, Southport, 
Conn, 
One-piece solid metal plated screen—LEK- 
TROMESH 


Jessop Steel Co., 540 Green St., Washington, 
P 


a. 
Stainless steela—JESSOP 


Johns-Manville, 22 EK, 40th St., New York 16, 
Diatomaceous silica material-—CELITE 
Rubbery, asphaltic-asbestos material-—-AER. 
TITE 

Asbestos, fiber, graphite and rubber com. 
pound-EEL-SLIP 

Weatherproof coating-—-INSULKOTE 

Refractory material FIRECRETE, BLAZB. 
CRETE 


Johnson Bronze Co., New Castle, Pa, 
Bearing metals--JOHNSON, LEDALOYL 


Johnson Rubber Co., Middlefield, 0. 
Rubber-—-JOHNSON . 


Johnson Steel & Wire Co., 53 Wiser Ave., 
Worcester, Mans. 
Music spring wire—-XLO’ Brand 


Jones & Laughlin Steel Corp., Jones & Laugh- 
lin Bidg., Pittsburgh 30. 
Free-machining steel-—-JALCASE 
High-impact special steel--JALLOY 
High-tensile, lightweight steei--OTISCOLOY 
Cold-finished steel, cold-drawn shapes and 
tubing—J & L Steels 


K 


Keasbey & Mattison Co., Ambler, Pa. 
Asbestos and magnesia  insulations—HY- 
TEMP and FEATHERWEIGHT 


Kencroft Malleable Co., Inc., 373 Hertel Ave., 
Buffalo 7. 
Ductile white frons—-JEWELL Alloys 


Kennametal Inc., Latrobe, Pa. 
Tungsten-titanium carbide-—-KENNAMETAL 


Key Co., Box 494, East St. Louls, Il. 
Graphite paste—KEY 


Keyes Fibre Co., Waterville, Me. 
Thermosetting phenol-formaldehyde plastics 
—KYS-ITE 


Keystone Carbon Co., Saint Marys, Pa. 
Self-lubricating porous bearing metal 
SELFLUBE 


Keystone Drawn Steel Co., Spring City, Pa. 
Standard carbon and alloy steels KEY- 
STONE 


Kidd Drawn Steel C>., West Aliquippa, Pa. 
High carbon tool steel—AJAX 

SAE grades, special alloys and open hearth 

and electric furnace tool steels—KIDD 


Knight, Maurice A., Co., 175 Kelly Ave., Akron 


9, O. 
Resinous thermosetting plastics—PERMAN- 
ITE 
Thermosetting copolymer liquid for coating 
SEALON 


Kopp Glass Inc., Swissvale, Pa. 
Industrial glass—-KGI 


Koppers Co. Inc., Chemical Division, Kop- 

pers Bidg., Pittsburgh 19. 

Adhesive for polystyrene—KOPPERS 

Ethyl cellulose molding material—KOPPERS 
ETHYL CELLULOSE 

Cellulose acetate molding material—-KOP- 
PERS CELLULOSE ACETATE 

Polystyrene molding material — KOPPERS 
POLYSTYRENE 

Adhesives—PENACOLITE 


Koppers Co. Inc., Chemical Div., Pittsburgh 


Cellulose-acetate, ethyl-cellulose, polystyrene 
molding materials—CHEMACO 


Korfund Co. Inc., The, 48-15 32nd Pl., Long 
Island City 1, N. Y. 


Vibration dampening material—ELASTO- 
RIB 
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, Say: J&L JALCASE’- 


the original, free-machining, 
open-hearth steel— 


if you want the best in— 


¥ machinability 
Vv heat-treating properties 


Vv physical properties 


There’s more to J&L Jalcase Steel than a 
grade number. That’s why, if you want the 


best, you must specify “J&L JALCASE.”’ 


@ It is the original, free-machining, open-hearth steel. 
@ It still is the outstanding steel in its class today. 


@ Its machining properties closely approach those of 
Bessemer steel. ® 


® It machines with a fine finish. 


@ It is easy to heat treat by conventional and high- 
speed induction methods. 


@ It lengthens tool life. 


® It reduces production costs. 


_ 
of 





J&L 
~ STEEL 


MS gS eS 
i 











Jalcase is available in a range of grades to suit a wide 
variety of applications. It is supplied as cold-drawn 
or cold-drawn-with-metallurgical-processing, which in- 
cludes special tempering treatments. Thus many parts 
made of this material may need no further heat treat- 
ment after machining. 


Typical Jalcase analyses are found in the A.I.S.I. 1100 
series wherein the manganese content is 1.00% to 
1.65%, such as in Grades C-1117 through C-1144. 


Let us send you complete information on J&L Jalcase 
the modern free-cutting steel. Write to: Jones & Laughlin 
Steel Corporation, 410 Jones & Laughlin Building, 
Pittsburgh 30, Pa. 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICA’S FOREMOST PRODUCER OF FREE-CUTTING, QUALITY-CONTROLLED STEELS 
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PRODUCERS 


L 


The Lake City Malleable Co., 5043 Lakeside 
Ave., Cleveland 14. 
Malleable iron—SHOCKPROOF 


Laminated Plastics Inc., 14838 Euclid Ave., 
Cleveland 12. 
Thermosetting polyester—GLASTIC 


Laminated Shim Co. Inc., Union Sf., Glen- 
brook, Conn. 
Laminated shim stock—LAMINUM 


La Salle Steel Co., Hammond, Ind. 
Manganese steels—STRESSPROOF, TRITEX 
pT (Thermalized) and LA-SULPHITE 


Lebanon Steel Foundry, Lebanon, Pa. 
Stainless steel alloys—CIRCLE L 


Lehigh Babbitt Co., Box 1004, All 
Babbitt métal_GRAPHO ’ new™ F™ 


The Lenk Mfg. Co., 30-38 
Boston 15. Cummington St., 


Solder—LENK SUPER ALUMINUM SOL- 


ee Co., 1111 Chouteau Ave., St. 
Copper and copper alloys and tubing—LMC 


Libbey-Owens-Ford Glass Co., Nicho! 
» Toledo, - : las Bidg., 
atterned and wire glass—BLUE RIDGE 
Polished plate glass—TUF-FLEX and LOF 
Glass with metal edge seal—_THERMOPANE 
po eggrmtagen plate glass LOF 
ass in electrical-conductivit 
—ELECTRAPANE sitotase 


Lignum-Vitae Products Corp., 96-100 Boyd 
Ave., Jersey City, N. J. 4 
Tropical wood—LIGNUM-VITAE 


Lincoln Electric Co., 12818 Coit Rd., Cleve- 
Are-welding electrodes—SHIELDARC, MAN- 


ANWELD, HARDWELD, ABRASO- 


STAINWEL eee’ 
, FERRO- 
WELD, ALUMINWELD and SOFTWELD 


Linde Air Products Co. ; 
York 17 0., 30 E. 42nd St., New 


Welding rods—OXWELD 


ee Co., 220 S. Belmont Ave., Indianap- 
oO) 


Malleable cast iron—PROMAL 


—— Co., 111 Sylvan Ave., Newark 4, N. 
Bronze bearing alloy—LITHLEAD 


Littite Foundries Inc., Port Huron, Mich. 
Alloyed gray iron—LITTITE 


Little Falls Alloys, Inc., 189 Caldwell 
Paterson 1, N. 3. avesimataa 
Nonferrous alloy wire—SILVERCOTE 


Lord Mfg. Co., Erie, Pa. 
Bonded rubber—LORD 


The Louthan Mfg. Co., East Liverpool, O 
Steatite refractories and electrical porce- 
lains—ELEMITE a 


Lukens Steel Co., Coatesville, Pa. 
Various types of alloy steels—LUKENS 


i Bearing Co., 197 Lathrop St., Buffalo 
Bearing alloyx—LUMEN ALLOYS 


Luzerne Rubber Co., Dewey St., Trenton, 
Hard rubber, thermoplastic—LUZERNE 
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M & M Wood Working Co., Portland, Ore. 
Phenol-formaldehyde bonded exterior ply- 
wood—RESNPREST 


The MacDonald Co. Inc., 805 W. Fourth St., 
Reno, Nev. 
Hard surfacing electrode—TEMDCO 


Mackintosh-Hemphill Co., 901 Bingham St., 
Pittsburgh. 
Cast iron—IRALITE 
High tensile strength metal—MACHEMPITE 


Magic Iron Cement Co., 1366 E. 34th St., 
Cleveland. 
Cement and fillers — MAGIC PLASTIC 
LEAD, MAGIC IRON CEMENT, MAGIC 
PLASTIC BODY SOLDER 


Magnolia Metal Co., 18 W. Jersey St., Eliza- 
beth, N. J. 
metal—_ADAMANT Super-Genuine 
and POWER NICKEL GENUINE 
Antifriction metal—MAGNOLIA, DEFEND- 
ER and PYRAMID METAL 


Magnus Metal Corp., 80 Jackson Blvd., Chi- 
cago. (also 111 Broadway, New York) 
Lead base alloy—SATCO 


Maizewood Insulation Co., Dubuque, Iowa. 
Fiber insulation board—MAIZEWOOD 


Makepeace Co., D. E., Attleboro, Mass. 
Laminated precious metals—MAKEPEACE 


Mallory, P. R., & Co. Inc., Indianapolis. 
Welding electrodes—ELKALOY and EL- 
KONITE 


Copper base alloys—MALLORY 
Electrical contacts—ELKONIUM and EL- 
KONITE 


The Marblette Corp., 37-21 30th St., Long Is- 
land City, N. Y. 
Plastics cast phenolic resin—MARBLETTE 


Marbon Corp., 1926 W. 10th Ave., Gary, Ind. 
Modified styrene plastics—MARBON ‘‘S’”’ 


Marco Chemicals Inc., Sewaren, N. J. 
Plastics casting resins—MR 
Plastics laminates—MARCOLITE 


Marquette Mfg. Co. Inc., 307 E. Henn Ave., 
Minneapolis. 
Welding rods, brazing compounds and sold- 
ers—MARQUETTE 


Masonite Corp., 111 West Washington St., 
Chicago. 
Wood fiber panels—PRESDWOOD and BEN- 
ELEX ‘‘70’’ 


Massillon Steel Casting Co., Massillon, O. 
Alloy cast steel—TIGERLOY 


Medart Co., 3500 DeKalb St., St. Louis. 
High tensile strength cast iron—HITEST 
Abrasion-resistant cast iron—TUFTEST 
Alloy steel forgings—SMAVROC 


Meehanite Metal Corp., Pershing Square Bldg., 
New Rochelle, N. Y. (and foundries—see 
Meehanite in tradename listing) 

Wear, heat and corrosion-resistant metals— 
MEEHANITE Metal 


Metal Carbides Corp., Youngstown, 0O. 
Tungsten carbide metal—TALIDE 


Metal & Thermit Corp., 120 Broadway, New 
York. 
Arce welding electrodes—ALTERNEX, CRO- 
MANSIL, GENEX, HARDEX, MOLEX 
and VERTEX 


et Engineering Co. Inc., Long Island 
ity 


Powdered. hard-facing alloy — METCO- 
WELD H 
Metals Co., Hammond, Ind. 


Refining 
Powder metal—MRCO 


ores | scceeceanmed Co. Inc., Elizabeth B, 
Powder metals—MD Metal Powders 


Michiana Products Corp., Michigam ity, Ind, 
Heat-resisting cast alloys—MICHIANA 


Michigan Seamless Tube: Co., South Lyon, 
Mich. 
Seamless tubing—MICHIGAN 


Mica Insulator Co., Schenectady 1, N. Y, 
Phenolic and urea-base plastics—LAMCOID 
Varnished paper—EMPIRE 
Built-up Mica—MICANITE 


Michigan Steel Casting Co., 1999 Guoin §t., 
Detroit 7, Mich. 
Stainless steel—_MISCO METAL 


The Midvale Co., Nicetown, Philadelphia 49, 
P 


a. 

Heat and corrosion resisting steels—MID- 
VALE 

Cast-to-shape tool steel—MIDVALOY Hi-c 
Hi-CR 


The Miller Co., 99 Center St., Meriden, Conn, 
Strip bronze—TREMBRONZE 


Moccasin Bushing Co., 20th and Chestnut Sts., 
Chattanooga, Tenn. 
Bronze alloys—MOCCASIN 


Molex Products Co., 222 West Adams St., Chi- 
cago 6, Ill. 
Thermoplastic plastics moldings—MOLEX 


Molybdenum Corp. of America, Grant Bidg., 
Pittsburgh. 

Alloying elements—MCA Molybdenum and 

MCA Ferro-Boron and MCA Tungsten 


Monarch Alloys Co., Ravenna, O. 
High-lead bronzes—MONARCH 


Monarch Steel Co., Indianapolis, (also affili- 
ated company, W. J. Holliday & Co., 
Hammond, Ind.) 

Low-carbon, free-machining open-hearth steel 
—SPEED CASE 

Medium-carbon, free-machining open-hearth 
steel—_SPEED TREAT 


Monsanto Chemical Co., Plastics Div., Spring- 

field, Mass. 

Cellulose nitrate plastics—NITRON 

Cellulose acetate—FIBESTOS 

Phenolic plastics—RESINOX 

Polyvinyl acetal plastics—SAFLEX and UL- 
TRON 

Polystyrene, thermoplastics — LUSTRON 
and LUSTREX 

High heat-resistant thermoplastic—CEREX 

Melamine plastics—RESIMENE 

Polyvinyl chloride, copolymers and vinyl 
butyral—ULTRON 


Monsanto Chemical Co., Everett Station, Bos- 
ton 49. 
Amorphous powder insulation—SANTOCEL 


Moraine Products Div., General Motors Corp., 
1420 Wisconsin Bivd., Dayton, 0. 
Bearing alloys—DUREX 
Porous yom metal—MORAINE 


Morganite Inc., 3302 48th Ave., Long Island 


City, N. Y. 
Carbon-graphite—MORGANITE 


Mueller Brass Co., Port Huron, Mich. 
Bearing alloy—MUELLER 600 
Copper zinc alloy—AETERNA 600 
Aluminum brass—TUFF-STUFF 224 E 


The Mullite Refractories Co., Canal St., Shel- 
ton, Conn. 
Ceramic refractory—‘SHAMVA’’ MULLITE 


Mycalex Corp. of America, 60 Clifton Bivd., 
Clifton, N. Jd. 
Glass-bonded mica—MYCALEX 
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Data on gasket materials 


Typical applications 


Ten technical discussions 


Stock materials for spe- 
cialized jobs 


Cork specialties 


Chart of gasket recom- 
mendations 


Mi 


ARMSTRONG 


LANCASTER 


CORK COMPANY 


rA) PENNSYLVANIA 












‘ Valuable gasket information 









When you’re thinking about gaskets, you’ll find it a good 
idea to refer to the new, enlarged, 24-page edition of “Arm- 
strong’s Gasket and Sealing Materials.” This booklet con- Si. ”) d/ for your 
tains all the technical data that made the first edition so é 

popular with design engineers and purchasing agents. In- ve e é copy ’ 
i; cludes latest government specifications, as well as up-to- 

date information on synthetic rubber, cork-and-synthetic 
rubber, cork compositions, and fiber sheet sealing materials. 
Also suggests methods of putting Armstrong’s stock mate- 
rials to specialized uses in such fields as the radio, 
electrical, automotive, petroleum, and transpor- 
tation industries. Fill in coupon and mail it now. 








Armstrong Cork Co. Gaskets and Packings Dept. 
5110 Arch Street, Lancaster, Pennsylvania 


Please send me at once a copy of the new 24-page 
booklet, ‘‘Armstrong's Gasket and Sealing Materials." 


ARMSTRONG’S NAME ne 


‘COMPANY ee 
GASKETS © PACKINGS ¢ SEALS ADDRESS___ 


ee . STATE Sines 
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WAM. Wiil -.4-) 0°) A} eee 
new cold heading rod and wire 





.... This new aluminum bronze alloy 
combines ductility for cold heading and 
high strength-weight ratio for economy 


ERE'S the first real answer 

to your demand for an 
aluminum bronze suitable for cold head- 
ing — Ampcoloy 49. It is alloyed spe- 
cifically to provide the ductility that cold 
heading requires. Light in weight and 
strong, as are all aluminum bronzes, 
Ampcoloy 49 is still further improved 
by cold working. 

You can get Ampcoloy 49 as extruded 
solid rod in diameters up to 3”, or in 
100-pound coils of cold-heading wire, 
sizes from .125 to .420 gauge. 


Use Ampcoloy 49 for economical cold- 
heading production of bolts, rivets, 
screws, and similar fastenings. Take ad- 
vantage of its excellent spring character- 
istics, its corrosion resistance, and its 
weldability. It can be cold-coined, cold- 
forged — and annealed, if it is desirable 
to change its physical properties. And in 
every application, you have the advantage 
of the clean, sound gfain structure and 
close tolerances delivered by the extrusion 
process. For complete information on 
Ampcoloy 49, write for Bulletin 88. 


Ampco Metal, Inc. 
Dept. MD-10, Milwaukee 4, Wis. 
Field Offices in Principal Cities 


Non-sparking 
safety tools 


Fabricated 
assemblies 


Corrosion- 
resistant pumps 





Castings 







Specialists in en- 
gineering, produc- 
tion, finishing of 
copper-base alloy 
parts and products. 







Welding 
electrodes 


Sheet, cast- 
extruded-rod 














PRODUCERS 


N 


National Alloy Steel Division, Blaw Knox (o,, 
Blaw Knox, Pa. 
Heat and corrosion-resisting castings—Na, 
Na-1, Na-2 


National Bearing Div., American Brake Shoe 
Co., 4930 Manchester St., St. Louis 10, 
Nonferrous centrifugal and precision cast. 
ings, etc.—NATIONAL Metals 
High-leaded bronze—TIGER 


National Bronze & Aluminum Foundry (o,, 
E. 93rd and Laisy Ave., Cleveland, 
Aluminum castings—TENUAL 


National Carbon Co. Inc., 30 East 42nd §t,, 

New York 17, 

Carbon (amorphous) or graphite — NA. 
TIONAL 

Porous carbon—CARBOCELL 

Porous graphite—GRAPHICELL 

Impervious carbon or graphite-base materia] 
—KARBATE 


National Erie Corp., Erie, Pa. 
Steel castings—NELOY 


National Formetal Co. Inc., 6604 Metta Ave., 
Cleveland 14. 
Bushings and bearings—FORMETAL 


National Lead Co., 111 Broadway, New York 


Babbitt metal—DUTCH BOY and HOYT 


National Malleable & Steel Castings Co., 10600 
Quincy Ave., Cleveland. 
Alloy cast steel—NACO 
Malleable cast iron—MALLIX 
Chromium-manganese-carbon alloy—NUREX 
— steel—NATIONAL Graphitic 
Stee 


National Molded Products Inc., 122 Mill St., 
St. Marys, Pa. 
Powder metal--NATIONAL 


National Plastics Inc., 2330 MecCalla Ave., 
Knoxville, Tenn. 
Thermosetting plastic-—-PLASTONE 


National Plastic Products Co., Odenton, Md, 
Nontoxic resin—-WYNENE 


National-Standard Co., Niles, Mich. 
Wires, braided wire and tapes—NATIONAL- 
STANDARD 


The National Supply Co., Torrance, Calif. 
Carbon and alloy steels—IDEAL ELEC- 
TRIC STEEL 


National Tube Co., Frick Bldg., Pittsburgh 19. 
Tubing, mechanical—U.S.S. SHELBY 


National Vulcanized Fibre Co., Wilmington, 
Del. 

Laminated plastics—PHENOLITE 

Cotton-cellulose base, vulcanized fiber — 
NATIONAL FIBRE, NATIONAL SWITCH 
INSULATION 
Cotton-rag base, 
PEERLESS 


fish-paper insulation — 


Naugatuck Chemical Div., U. S. Rubber Co., 
1236 Sixth Ave., New York. 
Polvester thermosetting material 
Resins 


VIBRIN 


Neveroil Bearings Co., Wakefield, Mass. 
Impregnated maple bearings—WOODEX 


The New Jersey Zinc Co., 160 Front St., New 
York 7, N. Y. 
Zinc die casting alloys—ZAMAK 
Rolled zine alloys—ZILLOY 
Brass, bronze, copper, nickel-silver and zinc 
powders—NEW JERSEY ZINC 


Ney Co., The J. M., 71 Elm St., Hartford, 
Conn. 
Corrosion-resistant 
NEY-ORO G 


alloys—-PALINEY and 


Nikoh Tube Co., 5001 S. Kedzie Ave., Chi- 
cago 32. 
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PRODUCERS 


Steel tube, pipe and conduit—-NIKOH 


Nitralloy Corp., 230 Park Avenue, New York. 
‘ (licensees—see Nitralloy in tradename list- 


ing.) 
Nitriding steel—NITRALLOY 


Nixon Nitration Works, Nixon, N. J. 
Cellulose acetates—NIXON C/A 
Cellulose nitrate—NIXON C/N 
Ethyl cellulose—NIXON E/C 


Norrell Inc., 562 McConnell St., Memphis 12, 
Tenn. 
Ethyl-cellulose thermoplastic—NORCELL 


O 


Ohiv Carbon Co., 12508 Berea Rd., Cleveland 
11. 
Carbon and carbon graphite—OHIO Carbon 


Ohio Ferro Alloys Corp., Canton, 0. 
Ferro alloys—PHILO and RANIER 


Rubber Co., Willoughby, 0O. 


Ohio 
and synthetic rubbers—ORCO 


Natural 


Ohio Seamless Tube Co., Shelby, O. 
Precision tubing—OSTUCO 


Ohio Steel Foundry Co., The, Springfield, Ohio. 
Heat and corrosion resistant stee] castings— 
FAHRITE 


Olds Alloys Co., 4481 Mason St., Southgate, 
Calif. 


Cr-Ni-Mo bronze—OLDSMOLOY 
High leaded nickel bronze—OLDS BEAR- 
ING BRONZE 


Oregon Plywood Corp., Sweet Home, Oregon. 
Resin-bonded plywood — SWEET HOME 
BRAND 


Orrweld Inc., 1228 Brighton Rd., Pittsburgh 
12 


Welding rods—ORRWELD 


Owens-Corning Fiberglas Corp., Toledo, O. 
Glass, in fiber form—-FIBERGLAS 


o 


Pacific Car & Foundry Co., Renton, Wash. 
Alloy iron castings—CARCOLOY 
Alloy steel castings—CARCOMETAL 


Pacific Mutual Door Co., Plywood Div., Ta- 
coma 1, Wash. 


Plywood—PAMUDO 


Page Stecl & Wire Div., American Chain & 
Cable Co. Inc., Monessen, Pa. 
Low and high carbon steel wire, also stain- 
less steel wire—PAGE 


Paisley Products, Inc., 
Chicago 16, Il. 
Adhesives—PAISLEY 


1770 Canalport Ave., 


Pal-Weld Mfg. Co., 103 Lander St., Seatile 4. 
Brazing and soldering compound — PAL- 
WELD 


Panelyte Div., St. Regis Paper Co., 230 Park 


Ave., New York. 
Laminated plastics, thermosetting—PAN- 
ELYTE 


Parkwood Corp., Wakefield, 
Mass. 


Laminated plastics—HIDEN 


24 Water St., 


Pearl City Plywood Co. Inc., Allen St. Ext., 
Jamestown, N. Y. 
Plywood ard veneer—PEARL CITY Plywood 


Penacolite Div., Pennsylvania Coal Products 
Co., Petrolia, Pa. 
Resorcin resin adhesive — PENACOLITE 
G-1131 
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A GOLD MINE 
OF HELPFUL 
ENGINEERING 


INFORMATION 
ABOUT HARD 
RUBBER AND PLASTICS 


- It’s been a long time since technical information about hard 
rubber has been brought up to date in handy form for design 
engineers. Now here it is! In 60 pages it covers all Ace grades 
of hard rubber — the original plastic that succeeds where 
others fail — and suggests many ways to solve problems just 
like yours with Ace molded or extruded parts. 

Contents include: tables of properties, tolerances, weights; 
many valuable pages on design techniques, inserts, assembly; 
and seven pages on machining and finishing of hard rubber 
and other Ace molded plastics such as Saran, polyethylene, 
acrylics, acetates, etc. 

Ask for this Hard Rubber & Plastics Handbook today. 
You'll find plenty of use for it in making present and future 
decisions. Write on your company letterhead to Product 
Design Dept., American Hard Rubber Company. 























HARD RUBBER and PLASTICS 




















MERICAN HARD RUBBER COMPANY 























11 MERCER STREET © NEW YORK 13, 


N. Y. 
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PRODUCERS, 







Penn Brass & Copper Co., Erle, Pa, ‘ 
Seamless brass and copper tubing — gy.” 
PERIOR } 


Penn Fibre & Specialty Uo., 2030 E. West.” 
moreland St., Philadelphia 34. Be 
Paper base material--PENN Fibres 


q 


Penn Metal Co, Inc., 40 Central St., Boston 9, _ 
Expanded metal—EXPANDED METAL ; 


Permaloy Corp., Box 139, Reading, Pa, 
Aluminum castings—ISOCAST 


Permanente Metals Corp., The, Kaiser 
1924 Broadway, Oakland 12, Calif, 
Aluminum alloys—-KAISER ALUMINUM 


Permold Co., Medina, O. 
Permanent-mold and sand castings (aly. 
minum)—PERMOLD 


Peterson Steel—Peterson Steels Inc., 420 Lex. 
ington Ave., New York 17, 
High abrasion resistance steels—PETERSON 
STEELS and PSI : 


Phosphor Bronze Corp., 2200 Washington Ave., 
Philadelphia 46. 
Phosphor bronze-—ELEPHANT BRAND 


Pioneer Alloy Products Co., 16601 Euclid Ave., 
Cleveland 12, Ohio. 
Nickel-chromium alloy steel castings — 
PIONEER 


Pitt Metals Co., 4314 Main St., Pittsburgh 24, 
Babbitt—PITT 





Pittsburgh Brass Mfg. Co., 3155 Penn Ave., 
Pittsburgh 1. 
Bearing bronze—LUBRIK 


Pittsburgh Plate Glass Co., 2000 Grant Bidg., 
Pittsburgh 19. 

Heat-treated plate glass — HERCULITE, 
PENNVERNON, CARRARA and PITTS- 
BURGH PLATE 

Laminated plate glass—DUPLATE, DUO- 
LITE, AEROLITE, MULTIPLATE and 
FLEXSEAL 

Allyl resin monomers—ALLYMER 

Insulating glass—TWINDOW 

Plastic resins—SELECTRON 














Pittsburgh Steel Co., Grant Bldg., Pittsburgh 

* Consistent soundness and uni- j 

formity of structure charac: Carbon and alloy steels—PITTSBURGH 
terize all Kennametal compositions, : 
as illustrated in the micrograph ne news, pt ag ne OS eet Pittsburgh Steel Foundry Corp., Glassport, Pa. 
above (1500 oo singin five of these semi -steel cast-iron cylinder —e— ee 
Note absence of large grains, an liners before regrinding—and then to repeat 
virtual freedom from porosity. the performance after each resharpening, 

All Kennametal compositions are over the entire life of the tool. Plaskon Division, Libbey-Owens-Ford Glass 
much harder than the hardest tool I Mee Rte aaa oO. 
steel, and the uniformity of hardness : ie 
and strength of each grade ate The proot of the pudding _— the Plastic Fabricators Inc., 440 Sansome St., San 
from a consistently 1) ay eating—service results prove that ———a ° 
aructure which is produced by diy | a carbide which gives superior omy eon thermore — DURA 
scientific methods of control. service is that having uniform 

grain structure, and therefore Plastic Metals Div., The National Radiator 

consistently maintained hardness, ne a Balen yc a 

-resi ‘ MANGANESE, PLAST-SILICON, PLAST: 

strength, and wear-resistance. That's Kennametal. MANGANESE, PLAST-SILIOON, PLAGE 

Equally important in cutting machining costs are Kennametal — 

developments in mechanically-held tooling which further extend Finsitc Wastes & Galed, 1167 8, Winedtiehuens 

the profitable use and low-cost maintenance of carbide tooling. St. Louis 10, Mo. 


Plastics cement—PLEXIMENT 





Kennametal tooling is completely-proved—can save money on 
90% of your routine and unusual jobs. Ask our district engineer 
to demonstrate. 


| Plax Corp., 133 Walnut St., Hartford 1, Conn. 
| Thermoplastic materials—PLAX and POLY- 
| 
| 
| 
| 


a Pluswood Inc., Oshkosh, Wis. 


¢ " MANUFACTURERS OF SUPERIOR Resin-impregnated plywood—PLUSWOOD 
ad CEMENTED CARBIDES AND 
6 


Poinsettia Co. Inc., Pitman, N. Jd. 
® ROBE CUTTING TOOLS THAT Shellac-base plastics—COMPLAC 
LAT + Fee INCREASE PRODUCTION 


— : ] Polaroid Corp., Cambridge, Mass. 
a . SS. Light-polarizing glass and plastic—-POLAR- 
' . —SSsSs OID 
d ™ The Polymer Corp., Reading, Pa. 
, Nylon rod and strip—POLYCO 
KENNAMATIC [SERRATED M!LING The Porcelain Insulator Corp., Lima, N. Y. 
schol cious re rs STYLE Gt STYLE 12SK CUTTFR PLADES Porcelain Insulators—PINCO : 
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Lebanon and Firth-Vickers - 


join forces ... to bring you the best 


in centri-die (centrifugal) permanent mold 
alloy castings. For heat and corrosion resistant service. 


HE centri-die process of producing centrifugal castings in permanent molds 

is the most important improvement of a generation of alloy steel foundry 
progress. Developed by Firth-Vickers of Sheffield, England, before the 
Battle of Britain”, the unusual design characteristics and integrity of these 
castings made possible the famous Rolls Royce, De Havilland and other British 
jet engines. 


Now Firth-Vickers has chosen the Lebanon Steel Foundry as its American 
licensee and correspondent, with full access to all their metallurgical, design 
and other engineering data. This makes available to American industry the 
newest techniques of permanent-mold centrifugal casting. By this process 
tubular and cylindrical structures can be made out of alloys which are difficult 
or impossible to forge or cast by any other method. For us and our customers 
it virtually wipes out years of costly experimentation. An addition to our 
foundry at Lebanon has just been completed and we are now producing 
centri-die alloy castings of known characteristics and assured integrity. 


LEBANON STEEL FOUNDRY ° LEBANON, PA. 
“In The Lebanon Valley” 


LesaNet Stings 












HIGHLIGHTS OF 


LEBANON PROGRESS 
1911 


Company organized. 


1915 


Herault furnace inetalied, one of the first 
electric furnaces in the U. 


1926 
Production of alloy steel castings began. 


1930 


Ajax high frequency induction furnaces 
installed. The first used in this country for 
producing alloy castings. 


1933 


Lebanon becomesexclusive American licen- 

see of George Fischer, Ltd., Schauffhausen, 
Switzerland. Swiss Chamotte method first 
used in America in producing alloy and 
carbon steel castings. 


1948 


Lebanon and Firth-Vickers Stainless Steel 
Ltd. sign agreement, making available to 
American buyers ofheatand corrosionalloy 
castings all the experience and methods 
developed by the largest producer of such 
castings in Europe. 











Get This Book 
“*"Centri-die Centrifugal Castings” 


Prepared by Lebanon and Firth-Vickers engi- 
neers to explain fully the practical advantages 
of the centri-die process of making alloy cast- 
ings centrifugally in permanent molds. While 
it has been written primarily for the design 
and metallurgical engineer, it also will be of 
interest to executives who like to keep abreast 
of new manufacturing and production meth- 
ods. Write for a copy of Bulletin G. 





PRODUCERS 


otis Co., Horace T,, E, Erle Ave., and D gi, 

Philadelphia 34, ’ 

Chrome-nickel-molybdenum alloy ELAS. 
TUF ‘'44"’ 

Cold-finished and hot-rolled steels -ELAg. 
TUF PENN 

Hot-rolled and precision finish machinery 
steela~-ELASTUF MEDIA 

Alloy machinery steela—-ELASTUF Typy 
A-2 

Chromium-molybdenum steels ELASTUP 
CHRO-MOLY 


Powdered Metal Products Corp. of America, 
9335 W. Belmont Ave., Franklin Park, Ij, 
Powdered metal parts--Z-70, W-30, W-55-4 
B-50, F-10 to F-80, E-1 to E-15, E-70, w! 

5s, and W-h6 


Powmetes, Inc., 55 Henry St,, Byram, Conn, 
Powder metal parts—Powmetco 101, 162, 
103, 104, 105, 106, 107, 108 and 109 


Precision Castings Co., Ine,, Syracuse, New 
York, 
Aluminum and zinc base alloys PRECI. 
BION 
Magnesium die castings--M-13 


Precision Tube Co., 3824 Terrace St., Phila- 
deiphia, 
Seamless tubing, and metal-shielded wire 
PRECISION 


| Price Associates, M. B., 350 Fifth Ave., New 
York, 
Rubber-like, vinyl base plastic--TEXRUB 


Purdy, A. R., Co, Ine., Page Ave. and Orient 
Way, Lyndhurst, N. J. 
Steels and aluminums-—-PLANET 


Pure Carbon Co, Ine., 445 Hall Ave., &t, 
Marys, Pa. 
Carbon-graphite—-PUREBON 








J R 


a E TAKE THE v/ AND Randall Graphite Bearings Inc., 600 W. Lake 
St., Chicago 6. 


Graphite bronze bearings and bushings 


THE , IN STRIDE! 
ld] WVCEA Redhard Metals Ine., P. O. Box 274, Glenside, 
Pa 


Casting alloy--REDHARD NF 


If your machine and equipment designs involve intricate or i il a al le 


large castings . .. better know your source and look to Heights Bivd., Detroit 20. % 
Continental! Continental foundries and machine shops Se ee ee 
always have been aimed at producing the large and the Reilly Tar & Chemleal Corp., Merchants Bank 
difficult steel castings as well as production runs from ott Satianapelie, nas ail 
° * ° 1enolic plastics INDUR and INDUR 
standard patterns. Everyday production at Continental in- VARNISH 
cludes carbon and alloy steel castings up to 250,000 lbs.... RL a a an 
heat treating, quenching, tempering even large shapes... oe lee <nepmmenibes ° 
rough or precision finish machining to any specification. Alloy steel castings—RESISTRESS 
Know Continental as your sure source for steel castings a en ae 
when you design! For problem-solving counsel on castings, yo repeater 
submit your early plans. No obligation, of course! Copper-bearing steel—U-LOY 


High strength steels—REPUBLIC ALDE- 
COR, REPUBLIC COR-TEN and RE- 
PUBLIC Double Strength 


sic One of the largest hydro-electric generator spiders ever 





_ 

71 cast. Designed by Westinghouse Electric Corporation, wae y Corp., Alloy Steel Div., Mas 
Pittsburgh soe Castings by Continental! Cooperation like Stainicss and heat-resisting alloys—ENDURO 
this between the designers and Continental solves many 
a designer's problem ... assures a competent casting Resinous Products & Chemical Co., 222 W. 
source! Washington Sq., Philadelphia 5. 

Plywood adhesive resins — AMBERLITE, 


TEGO and UFORMITE 
Polyester resins in styrene-—PARAPLEX 





Resistoflex Corp., Belleville, N. 4d. 
Synthetic resin-base elastomer—RESISTO- 


FLEX 
Compounded, modified polyvinyl-alcohol base 
—COMPAR 


Cpudsdl | O N f n C ne | Respro Inc., Wellington Ave., Cranston 14, 
FOUNDRY & MACHINE CO. | Vinyl  plastic—RESPROID 


CHICAGO . PITTSBURGH Revere Copper & Brass Inc., 230 Park Ave. 
New York 17. z , 
E. Chicago, Ind.; Wheeling, W. Va.; Pittsburgh, Pa OrERE ee ee T 





Silicon bronzes—HERCULOY 
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Gramix bearings reduce noise and 
wear to an absolute minimum in 


Revere 8 mm. film projector 





If you’re looking for a way to make your mechanical products 
operate more quietly and dependably — and at the same time decrease your 
production costs — you may find the answer in Gramix metal powder parts. The 
Revere Camera Company of Chicago did. This firm is equipping its latest type motion picture 


projector with Gramix bearings to insure quiet, uninterrupted operation. The 























eleven tough little Gramix bearings operate with a minimum of friction and 
noise because 1) they are made to precise dimensions, thus assuring a 
close fit, and 2) their porous structure is impregnated with lubricant that 
will last the life of the projector. Gramix bearings cost far less 
than machined bearings because they are produced by die- 
pressing powdered metal to exact size—a process that 
eliminates expensive machining and finishing 
operations. Gramix bearings have 
perfect bearing surfaces. They can 


be manufactured to almost any 





size, shape or dimension. Send us 


sketches or prints of your products. 





Our engineers will show you where 
Gramix bearings, washers, seals, 
gears, or other parts will improve 
mechanical performance and save 


you money. 


We 





THE UNITED STATES GRAPHITE COMPANY, SAGINAW, MICHIGAN 
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First aid for tired ‘‘eyes”’ 


> can't beat Carboloy Cemented 
Carbide for wear-proofing! Here's 
an example from the textile industry: 

Abrasive raw silk and other threads, 
constantly rubbing against steel thread- 
eyes, wore them out rapidly, Downtime, 
frequent replacements were costly. 

Steel rings were replaced by Carboloy 
thread-eyes, which show no signs of 
wear after a whole year of use! Yes, 
these Carboloy rings have lasted up to 
100 times longer! 


Don't pay wages to wear! 
Such amazing performances are not 
unusual with Carboloy. In the automo- 
tive, sheet-metal, wire, tubing, and 
almost every industry, the qualities of 
Carboloy Cemented Carbide have made 
it indispensable to efficient operation. 

For Carboloy Hard Metal is the 
hardest metal made by man! Look at 
these characteristics: 


* Extreme hardness 

* High abrasion resistance 

* Extreme density 

* High modulus of elasticity 

* Low coefficient of expansion 

* High compressive strength 

* Corrosion resistance 
Would you like the life of some of 
your machine or product parts to jump 


“Thora reed nat be 
WHEREVER THERE'S MOTION A THSRE'S WEAR 





by as much as 100 times? Carboloy has 
done it for others, time and again! 
For such uses there is a wide range 
of low cost standard Carboloy parts, 
hundreds of sizes—many diversified 





"6 * See 





These discs, from Carboloy’s stock of 
wear-proof parts, are used extensively 
on tools, fixtures, and machine parts, 
both on new products and on emer- 
gency repair jobs. 

Any place in your operations or 
product where wear occurs, Carboloy 
can probably bring you savings. Look 
for such places—or better yet, call in 
a Carboloy engineer. Let him seek out 
the spots where Carboloy Hard Metal 
can cut, or even eliminate, replace- 
ment costs and other expenses that 
wear is costing you. 

Contact Carboloy. Take unnecessary 
wear costs off your payroll! 


CARBOLOY COMPANY, INC. 
11113 E. 8 Mile Ave., Detroit 32 Michigan 











PRODUCERS 


Coppers, bronzes and nickel alloys—REVERE 
Silicon bronzes—HERCULOY 


Reynolds Metals Co., 2500 8. Third St., Louis. 
ville 1, Ky. 
Wrought aluminum alloys--REYNOLDS 


Rhoades, R. W., Metaline Co. Inc., P. 0. Box 
No. 11, Long Island COilty, N. Y. 
Heat-resisting bearing bronze-—METALINE 


Richardson ©Co., The, Melrose Park, Ml, 
Thermosetting, thermoplastic and translucent 
plastics--INSUROK 
Acid-resisting bituminous plastics—EBROK 
Hard rubber—RUB-EROK 


The Richelieu Corp., 10 E, 40th St., New York, 
Sheet plastic-—-IRILITE 


Rigid-Tex Corp., 658 Ohio, Buffaio 3, 
Sheet or strip metals—RIGIDIZED Meta! 


Riverside Metal Co., Riverside, N. J, 
Phosphor bronze, nickel silver and beryllium 
copper—RIVERSIDE 


River Smelting & Refining Co., 4195 Bradley 
Rd., Cleveland 1, 
Solder—-RIVER RS BRAND 


Rohm & Haas Co., Washington Square, Phila- 
delphia 5. 
Acrylic-base plastics—PLEXIGLAS 
Modified styrene-base plastics—PLEXENE 


Ross-Meehan Foundries, 1601 Carter St., Chat- 


tannoga, Tenn, 
Manganese cast steels—ROSS-MEEHAN 


Rostone Corp., Lafayette, Ind. 
Inorganic plastics—ROSITE 


Rotometals, Inc., 980 Harrison St., San Fran- 
cisco 7. 
Tin-lead solder—ROTOMETALS 


Ruberold Co., 500 Fifth Ave., New York 18, 
Asbestos cement board—STONEWALL 
Insulating tape—RUBEROID 


Ruby Chemical Co., The, 68-70 McDowell St., 
Columbus 8, O. 
Solder—RUBYFLUID 


Ryerson, Jos, T., & Son, Inc., 16th and Rock- 
well Sts., Chicago. 
Specially processed 
GLYCO 
Standard steelsa—RYERSON 
Bearing material—RYERTEX 


lead base alloys — 


S 


S-M-S Corp., 1165 Harper Ave., Detroit 11. 
Resistance welding electrodes—S-M-? Al- 
loys 


Saftee Glass Co., Philadelphia 44. 
Mirrors and glass—SAFETEE 


Saginaw Bearing Co., Saginaw, Mich. 
Bearing bronzes—SABECO and AGRICOLA 


St. Marys Carbon Co., State St., St. Marys, 
P 


a. 
Carbon, graphite and metal-graphite prod- 
“ucts—ST. MARYS 


Sandee Mfg. Co., 5050 Foster Ave., Chicago. 
Thermoplastic plastics—SANDEE 


Sandusky Foundry & Machine Co., Sandusky, 


Bronze, brass, manganese bronze and Monel 
—SANDUSKY 


Scovill Mfg. Co., Waterbury 91, Conn. 
Copper-base alloys—SCOVILL 
Copper-nickel alloy—ADNIC 
Tin brass—OREIDE 


Seymour Mfg. Co., 87 Franklin St., Seymour, 


Jjonn, 
Nickel silvers and phosphor bronzes—SEY- 
MOUR 
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To Your Specifications 


- TUBING 


0 ST U C 0 SEMI-FINISHED 








PARTS 





Hundreds of manufacturers are saving time and money by having L suB-ASSEMBLIES 


OSTUCO fabricate their semi-finished parts and sub-assemblies. They . 
furnish the blueprints and we do the work. Thus they reduce the number 


of production operations performed in their plants . . . relleve production 


bottlenecks and increase productive output. 


It's quite possible that OSTUCO Tubing fabricated to your specifications 


can speed up the production of your products and reduce your costs. Why 


not check with our nearest sales office or write today. 








ao OSTU0/ 


THE OHIO SEAMLESS TUBE COMPANY 


Plant and General Offices: SHELBY, OHIO 


SALES OFFICES: CHICAGO, Civic Opera Bidg., 20 North Wacker Dr. 
CLEVELAND, 1328 Citizens Bldg. * DAYTON, 1517 E. Third Street 
DETROIT, 2857 E. Grand Bivd. * HOUSTON, 927 AM& M Bldg. * LOS 
ANGELES, Suite 200-170 So. Beverly Drive, Beverly Hills * MOLINE, 
225 Fifth Avenue Bldg. * NEW YORK, 70 East 45th St. © PHILADEL- 
PHIA, 1413 Packard Bidg., 15th & Chestnut * ST. LOUIS, 1230 North 
Main St. * SEATTLE, 3205 Smith Tower * SYRACUSE, 501 Roberts Ave. 
CANADIAN REPRESENTATIVE: Railway & Power Corp., Ltd., HAMILTON, 
MONTREAL, NORANDA, a ee VANCOUVER and 
INNIPEG, 
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Representative baskets, racks, crates, and trays, 
built by Cambridge, for product processing or 
movement. 


—when you need 
FABRICATED 


WIRE ASSEMBLIES 
for bulk processing 


Call in a Cambridge field engineer to discuss the 
proper type of fabricated wire units for your 
bulk handling operations. Let us show you how 
Cambridge Engineered wire fixtures are specially 
built from any metal and coating for any bulk 
operation—-plating, dipping, spray- 
ing or heat treating. 

Or, for information on the entire Cam- 


bridge line, write for your FREE copy of 
this illustrated folder. 





There’s a Cambridge Sales-Engineering Office near you 


Cambridge Wire Cloth Co 


Department A * Cambridge 10, Maryland 


Visit our Booth No. 1424 at the 
Metal Exposition, Philadelphia. 





PAsg 








PRODUCERS 


Sharon Steel Corp., Sharon, Pa, 


Standard carbon, alloy and stainless steels— 
SHARON 


Shellmar Products Corp., Mount Vernon, 0, 
Laminated plastics—SHELL-PLI 


Shenango-Penn Mold Co,, Dover, 0. 
High-strength alloy castings--SHENANGo. 
PENN 


Sherman & Co., 197 Canal St., New York 13, 


» we 
Silver brazing alloys--NUBRAZE 


Shober Sales Inc., 900 W. Weber Ave., Stock. 
ton, Calif. 
Welding electrodes—SHOBER 


Shook Bronze Corp., Lima, 0. 
Bearing bronze—-SHOOK Alloy 664 


Sight Feed Generator Co., 14 N, 10th &t,, 
Richmond, Ind, 
Overlay electrodes—-REXARC 


Simonds Saw & Steel Co., Fitchburg, Mass 
Tool and die steela-RED STREAK 


Skoning Corp., 325 Taunton Ave., East Provyi 
dence, 
Thermosetting plastics--SKO-RESIN 


Sorbo-Mat Process Engineers, St. Louis, 
Cast irons—SORBO-MAT 


Spaulding Fibre Co. Inc., Tonawanda, N, Y 

Fiber materials SPAULDING FIBRE 

SPAULDING ARMITE and SPAULDO 
Phenolic plastics—-SPAULDITE 


Speer Carbon Co,., St, Marys, Pa. 
Carbon and graphite-—SPEER 


Sponge Rubber Products Co., Shelton, Conn, 
Hard and soft rubber—CELL-TITE 
Sponge rubber—SPONGEX 
Foam rubber—TEXFOAM 


Stackpole Carbon Co., St. Marys, Pa. 
Powder metals, carben, metal-graphite, and 
magnet materials—STACKPOLE 


Standard Alloy Co., Inc., 1679 Collamer Ré.,, 
Cleveland, Ohio, 
Nickel-chromium cast steels—-STANDARI 
ALLOY H-R 


standard Tube Co., 24400 Plymouth Rd., De 
troit 28. 
Carbon and stainless steel tubing—-STAND. 
ARD 


Star Porcelain Co., Trenton, N. J. 
Ceramics—LAVOLAIN, THERMOLAIN 


Steel & Tube Div., Republic Steel Corp., and 
224 E. 131st St., Cleveland 8, 
Steel and ferrous alloy tubing—-ELECTRU- 
ITE 


Sterling Alloys Inc., Woburn, Mass. 
Standard stainless and heat resistant steel 
castings—-STERMET 


The Sterling Varnish Co., Haysville, Pa. 
Insulating varnishes—-STERLING 


Steward Mfg. Co., D. M., Chattanooga 1, 
Tenn, 
Steatite ceramic--LAVITE 


Stoody Company, 1134 W. Slauson Ave., Whit- 
tier, Calif. 
Hard facing alloys—BOROD, STOODITE, 
STOODY SELF HARDENING, STOODY 
TUBE BORIUM 


Stratocote, Inc., 1121 E. 60th St., Los Al 
geles 1. 
Felt-gasketing material—RAZOSEAL 


Strong Steel Foundry Co., 33 Norris St., Buf- 
alo 7. 
Cast steel—STRONG #18 


Stulz-Sickles Co., 134 Lafayette St., Newark 5, 
N. J. 
Steel welding rod—MANGANAL 


Stupakoff Ceramic & Mfg. Co., Latrobe, P® 
Steatite ceramic—STUPAKOFF Nos. 621 and 
1100, ZIRCITE 1400 and USALITE 1350 
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in BOOTH 226 on the ARENA F LOOR 











oo 


Visit our Display 


at the 


NATIONAL METAL EXPOSITION 


Philadelphia, October 25-29, 1948 





"Tins EXHIBIT offers you convenient facilities for discussing 


your metal problems with members of our Development and 
Research Division... Here, you can avail yourself of the 
information International Nickel has accumulated on the 
properties, treatment, fabrication and performance of engi- 
neering alloy steels, stainless steels, cast irons, brasses, bronzes, 


nickel silver, cupro-nickel and other alloys containing nickel. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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You can work 
them harder... 





...but don't make 
them sweat™ , 








| ites. high speed 
steels are in many ways 
superior in performance to 
the equivalent tungsten steels, 
the main difference between 
them being that they require 
a somewhat different heat 
treatment. 

Hardening temperatures are 
lower — operating costs are 
reduced—fuel is saved— 
furnaces and baths last longer 


and require fewer repairs. 


MOLYBDENUM 
HIGH SPEED 
STEELS 


%* Many toolhardeners judge 
the correct high-heat harden- 
ing temperature for tungsten 
(18-4-1) high speed steels by 
the appearance of ‘sweat’ 
on the surface. This rough 
and ready test is not applic- 
able to Molybdenum high 
speed steels, which harden 
at lower temperatures. Our 
free booklet gives full in- 
formation on heat treatment. 








Climax Molybdenum Company 
500 Fifth Avenue - New York City 


Please send me a copy 
of your FREE BOOKLET 




















Sumet Corp., 1875 Elmwood Ave., Buffalo 7, 
N. Y. 
Bearing bronzes—SUMET 


Summerill Tubing Co., Carnegie, Pa. 
Seamless tubing—SUMMERILL 


Summer Iron Works, Everett, Wash, 
Cast iron—SORBO-MAT 


Superior Bearing Bronze Co., 139 Banker St., 
Brooklyn, 
Magnesium castings—SUPERIOR 


Superior Carbon Products, Inc., 9115 George 
Ave., Cleveland, Ohio. 
Carbon, graphite and metal- graphite — 
SUPERGRAPH 
Carbon—S.C.P. 


Superior Metal Co., Clearing Station, Chicago 
Chrome-plated strip steel—SUPERIOR 
Superior Steel Corp., Carnegie, Pa. 


Stainless strip steel—-SUPERIOR 
Clad steel—SUVENEER 


Superior Tube Co., 2010 Germantown Ave., 
Norristown, Pa. 
Metal tubing (various metals)—SUPERIOR 
Welded tubing—WELDRAWN 


Surprenant Electrical Insulation Co., Ben, 
Mass. 

Thermosetting plastics—SURCO AMERICAN 

wer 3 EN Corp., P. O. Box 993, Roches- 


ter 3, N. 
Carbon cast 7 G 


Synthane Corp., Oaks, Pa. 


Phenolic laminated plastics—SYNTHANE 


Syracuse Ornamental Co. Inc., Syracuse, N. Y 
Molded wood—SYROCO and WOODITE 


T 


Taylor Fibre Co., Norristown, Pa. 
Phenolic base thermosetting plastics—TAY- 
LOR FIBRE and TAYLOR PHENOL 
FIBRE 


Taylor-Wharton Iron and Steel Co., High 
Bridge, N. J. 

Manganese, manganese-nickel and magnet 
metals—TISCO 


Technical Ply-Woods, 228 No. LaSalle St., 


Chicago 1. 
Plywoods — DENS- TECH, DIE - TECH, 
FIBR-TECH, PLY-TECH and MESH- 


TECH and PREG-TECH 


Tennessee Coal, Iron & Railroad Co., Brown- 
Marx Bidg., Birmingham 2. 

Abrasion-resisting steels—U.S.S. AR STEEL 
Alloy steels—U.S.S. CARILLOY 


High strength  steels—U.S.S. COR-TEN, 
U.S.S. MAN-TEN 

Sheet steels—U.S.S. 

Spring steel—U.S.S. PREMIER 

Stainless steels—U.S.S. STAINLESS 


Tennessee Eastman Corp., Kingsport, Tenn. 
Cellulose ester plastics—TENITE 


Terre Haute Malleable & Mfg. Corp., Box 180 
Terre Haute, Ind. 
Gray iron—AFIRON 


Thomas Steel Co., Warren, O. 
Cold-rolled_ strip steel_-THOMASTRIP 


The Thermal Syndicate, Ltd., 12 East 46th 
St., New York 17. 
Vitreous silica tubing and rod—VITREOSIL 


Thiokol Corp., Trenton, N. J. 
Synthetic rubber—THIOKOL 


The H. I. sponges Co., 1733 Cordova St., 


Los Angeles 7. 
High temperature insulating material—RE- 
FRAS. 


PRODUCERS 


Timken Steel & Tube Div., The Timken Roll 

Bearing Co., Canton, O. 

Abrasion-resistant bearing alloys — GRAPH. 
SIL, GRAPH - MO, GRAPH - MNG 
GRAPH-AL, and GRAPH-TUNG 

Creep-resisting alloy steels—DM STEEL, 
DM-45, SICROMO STEELS 

Corrosion and heat-resistant nn ove—SILMO, 
TIMKEN SICROMO STEE 


Titan Metal Mfg. Co., Bellefonte, Pa, 

Forging brass—LOGAN 

Naval brass, manganese bronze, aluminum. 
silicon bronze, and welding bronzes— 
TITAN 

Welding bronzes—PENN 

Bronze—HECLA 

Nickel-silver forging alloy—TI- oNIC-0-0, 

Nickel-yellow brass—-HI-TEN-SI-LO 

Aluminum-nickel yellow bense— aint 
ALOY 


Titanium Alloy Mfg. Co., Niagara Falls, N, y, 
Extra low carbon rimming steel—TAMCo 


Tonawanda Electric Steel Casting Corp., 5 
Mechanic St., North Tonawanda, N, y, 
Electric steel castings—TESCO 


Trenite Corp., P.O. Box 159, Trenton, N, J, 
Cast iron—TRENITE 


Trent Tube Mfg. Co., East Troy, Wis. 
Stainless steel and Inconel tubing—TRENT. 


> Products Ltd., 17 E. 23rd St., Chicago 
Mild. steel welding rods—TRINDL SPEED- 
WELD 


bg Alloys Inc., 284 S. Summit, Detroit 9, 
e and aluminum alloy castings—TRU- 
REO 


Gopper castings—TRU-CON 


Tube Reducing Corp., 520 Main Ave., Wallin 
ton, N. J. 
Seamless tubing—ROCKRITE 


Tyer Rubber Co., Andover, Mass. 
Molded rubbers—TYER 


Tyler, W. S., Co., 3615 Superior Ave., Cleve 
land. 
Abrasion-resisting material—TY-LOY 


U 


Unimetal Co., 409 Trust Co. Bidg., Franklin, 
Pa. 
Welding rod—UNIMETAL 


Union Steel Casting Div., Blaw-Knox (Co. 
62nd and Butler Sts., Pittsburgh 1. 
Alloy steel castings—ARMACAST, UNIVAN 

and UNIVAN ‘‘C”’ 


Unicast Corp., Steel Casting Div., Toledo 9, 0 
Alloy and carbon electric steel castings — 
T-LOYS 


United American 5 7 se 200 Diamond 
St., Brooklyn 22, N. 

Babbitt metals STONEWALL AMERICAN 

Marine Genuine and UNITED AMERICAN 


United States Graphite Co., Saginaw, Mich. 
Porous metal—GRAMIX 
Carbon-graphite—GRAPHITAR 


United States Gypsum Co., Industrial Sales 

Div., 300 W. Adams St., Chicago 6. 

Gypsum cement—HYDROCAL and HYDRO 
STONE 


United States Plywood Corp., 55 W. 44th St. 
New York. 
Resin-bonded plywood—WELDWOOD 
Metal-covered plywood—ARMORPLY 


U. S. Rubber Co., 1230 Avenue Of The Amer 
icas, New York 20. 
Natural and synthetic rubber—U. S. RUB 
BER 


United States Steel Corp., 436 Seventh Ave» 
Pittsburgh. 
(See also American Steel & Wire Co., Car 
negie-Illinois Steel Corp., Columbia Sted 
Co., National Tube Co., and Tenness¢t 
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